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Passenger Car Engine Oil Testing
Executive Summary

» Reblends of oils 224-2, 221-1, APIO1-1 and APIO2-1.

« The Sequence IX panel is currently introducing Oils
224-2, APIOT-1 and APIO2-1.

* A reblend of reference oil 221-1 is available for
introduction and is to be introduced during the next
report period.

« The TMC is pursuing a reblend of reference oil 544
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Passenger Car Engine Oil Testing
Executive Summary (cont.)

» I[IIH Batch 8 Pistons and PHOS Trend

- Batch 8 pistons were successfully introduced this report
period. PHOS had been encountering several warning
alarms during the past two periods, but is now in action
alarm. All other parameters are in control.

» Sequence VIE Severity

« FEIT and FEI2 are in control and have shown near target
trends in the Cusum and EWMA charts for the past two
report periods.
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Passenger Car Engine Oil Testing
Executive Summary (cont.)

» Aged Oil LSPI

- Re-blends of both reference oils APIO1T and APIO2 have
been obtained and are being introduced.

» Sequence VH

* Industry is currently in action alarm for AES and RAC.
The panel is actively working on obtaining a new fuel
batch and is meeting bi-weekly to address this and
other issues.
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Calibrated Labs and Stands*
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Sequence llIIH/A
P

......



Sequence IlIH/A/B Activity

Test Status

Validity Code

Acceptable Calibration Test

AC 27
Unacceptable Calibration Test OC 2
Total 22
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Sequence IlIH - Failing Tests

Test Status 4

Ei Level 3 Alarm WPD, Mild direction

1

Ei Level 3 Alarm WPD, Severe direction
Total
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Sequence IlIH - Lost Tests

Test Status Cause

No lost tests this reporting period

Totals 0
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Sequence IlIH Test Severity

- VISl is in action alarm (mild direction)

- WPD exceeded the action limit this period (severe
direction) now within limits

- APV and MRP both exceeded the action limit this
period (mild direction) now within limits.

. All other parameters are in control.
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Standard Deviation Units

Standard Deviation Units

SEQUENCE IliIH INDUSTRY OPERATIONALLY VALID DATA
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Standard Deviation Units

Standard Deviation Units
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SEQUENCE IIIH INDUSTRY OPERATIONALLY VALID DATA
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LTMS Severity Analysis
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Standard Deviation Units

Standard Deviation Units

SEQUENCE IIIH INDUSTRY OPERATIONALLY VALID DATA @

A Program of ASTM International
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Standard Deviation Units

Standard Deviation Units
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Standard Deviation Units

Standard Deviation Units
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SEQUENCE IlIIHB INDUSTRY OPERATIONALLY VALID DATA
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llIH Precision
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Sequence IIIHA/B Precision Estimates
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Sequence IVA Activity

Test Status Validity Code
Acceptable calibration attempt AC ]
Total ]
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Sequence IVA Test Severity

. Severity and precision started the period
exceeding the warning limits but are now
within the limits.
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Standard Deviation Units

Standard Deviation Units

01APROO

SEQUENCE IVA INDUSTRY OPERATIONALLY VALID DATA
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Standard Deviation Units

Standard Deviation Units

SEQUENCE IVA INDUSTRY OPERATIONALLY VALID DATA
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Sequence IVA Precision Estimates
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Sequence IVB Activity

Test Status Validity Code "

Acceptable Calibration Test AC 9
Failed Calibration Test OC 2
Aborted Calibration Test XC 1
Total 12

Test Monitoring Center
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Sequence - Failing Tests

Test Status

Validity Code

Failed Calibration Test, end of test Iron (mild)

OC ]
Failed Calibration Test, end of test Iron (severe) OC

Total
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Sequence - Lost Tests

Test Status Cause

XC Test aborted due to high oil consumption ]

Totals 1
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Sequence |IVB Test Severity

.- AVL finished the reporting period exceeding
the action limit in the mild direction.
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Standard Deviation Units

Standard Deviation Units

Mild
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SEQUENCE IVB INDUSTRY OPERATIONALLY VALID DATA
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Standard Deviation Units

Standard Deviation Units

SEQUENCE IVB INDUSTRY OPERATIONALLY VALID DATA

END OF TEST FE FINAL Severity Adjusted RESULT
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Sequence IVB Precision Estimates
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Sequence VH
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Sequence VH Activity

Test Status Validity Code "

Acceptable Calibration Test

AC 5
Statistically Unacceptable Calibration Test OC 3
Fuel Approval Test PF 6
Total
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Sequence VH - Failing Tests

Test Status 4

Ei Level 3 varnish, Severe direction 3
Total 3
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Sequence VH - Lost Tests

Test Status Cause

No lost tests this reporting period

Totals

Test Monitoring Center
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Sequence VH Test Severity

- AES, AE50 and AP50 parameters are all in action
alarm (severe direction)

- RAC is in control
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Standard Deviation Units

Standard Deviation Units

SEQUENCE VH INDUSTRY OPERATIONALLY VALID DATA
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Standard Deviation Units

Standard Deviation Units

SEQUENCE VH INDUSTRY OPERATIONALLY VALID DATA

A Prog of ASTM

AVERAGE ROCKER COVER SLUDGE

| LTMS Severity Analysis |
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Standard Deviation Units

Standard Deviation Units

SEQUENCE VH INDUSTRY OPERATIONALLY VALID DATA

AVG. ENG. VARN. 50% RATING

LTMS Severity Analysis
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Standard Deviation Units

§tandard Deviation Units

SEQUENCE VH INDUSTRY OPERATIONALLY VALID DATA
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Sequence VH Precision Estimates
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Sequence VH Precision Estimates
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Sequence VIE
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Sequence VIE Activity

Test Status ULz
Acceptable Calibration Test AC 37
Engine Abandoned MC 2
Statistically Unacceptable Calibration Test OC 1
Aborted Calibration Test XC 2
Invalid Test LC 1
Acceptable Non-blind Information Run (VIG development) NN 1
Total 44

Test Monitoring Center
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Sequence VIE - Failing Tests

Test Status 4

FEIT & FEI2 severe 1
Total 1
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Sequence VIE - Lost Tests*

Test Status

Aborted Oil charge accidentally flushed during troubleshooting 1
Aborted Allowable stage restarts exceeded ]
Invalid Coolant in temp out spec BLA5S ]
Totals 3

*Invalid and aborted tests

Test Monitoring Center
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Sequence VIE Test Severity

.- FEIT and FEI2 are in control and have shown
near target trends in the Cusum and EWMA
charts for the past two report periods.
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SEQUNCE VIE INDUSTRY OPERATIONALLY VALID DATA

FElI FINAL RESULT PHASE | A Program of ASTM International
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SEQUNCE VIE INDUSTRY OPERATIONALLY VALID DATA

FEI FINAL RESULT PHASE ] A Program of ASTM International

LTMS Severity Analysis
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Sequence VIE Precision Estimates
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Sequence VIF Activity

Test Status Validity Code
Acceptable Calibration Test AC 12
Engine Abandoned MC 1
Total 13

Test Monitoring Center
hitps://www.astmtmc.org
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Sequence VIF Test Severity

- FEIT is in control
- FEI2 is in control

& R
hitps://www.astmtmc.org



SEQUNCE VIF INDUSTRY OPERATIONALLY VALID DATA

FElI FINAL RESULT PHASE 1 A Program of ASTM International

LTMS Severity Analysis

g
g

ENMA o
OFF SCALE

N0V
gocTh
01APR18
(ocTis
014PR 19
0106118
01ApR20
01ocTo
11APR21
o et
01apR22
iocre
01APR23
010CT28
01APR24
gocrTad
114PR25

EWMA Action Limit

ENMMA Action Limit

Standard Deviation Unlts
°

o} 2 68 87 16 45 174 203 232 261 220 3P 348 377 406 435 464 493 522 651 §80
Severe COUNT IN COMPLETION DATE ORDER

CUSUM Severity Analysis

!
2NEV S
BRI
ke
plocrt
01APR1S
01eT3
O01APRIS
01063
01kPREY
0106120
01LPRE1
plocra
01kPRE2
oloeTee
01LPRE}
010613
01PR2C
010614
014PR2E

Standard Deviation Units

;
1

] 29 58 87 %6 ] 174 203 232 261 290 30 348 377 406 435 464 493 522 551 580 609 667 1 of ASTM International
COUNT IN COMPLETION DATE ORDER 27MAY 25:09:59




SEQUNCE VIF INDUSTRY OPERATIONALLY VALID DATA

FEI FINAL RESULT PHASE I A Program of ASTM International

LTMS Severity Analysis

g
g

ENMA O
OFF SCALE

TINOVT
gfocTh
01APR18
010118
01APR19
10 CT19
01ApR 20
01ocTo
01APR21
gfocred
01APR22
010cT22
01APR23
010CT28
11APR24
0ocTad
01APR25

EAMA Action Limit

EAMMA Action Limit

Standard Deviation Units
°

0 2 63 87 1% 5 174 203 232 261 220 3P 348 377 406 435 464 493 622 551 680
Severe COUNT IN COMPLETION DATE ORDER

CUSUM Severity Analysis

!
2INEVS
BRI
iz
oloert
01LPR1S
o1ocT 3
01LPRIS
01063
01LPREY
o1oeTe
01hpR1
010¢TE1
01LPR22
ploeTee
01LPRE}
0106143
01LPR2E
010cTZ4
01LPREE

Standard Deviation Units
)

(o] 29 58 [:74 16 s 174 203 232 261 290 3L 348 377 406 436 464 493 522 551 580 €09 638 667 | of ASTM International
COUNT IN COMPLETION DATE ORDER 27MAY 25:09:59




Sequence VIF Precision Estimates

0.50 - <
o
0.40 - o
N © o o o o
S8y, 8 %S338% o n W3
0.30 - m Cﬁg ;O o m.o S o - N
=) . — O In
0.20 - ~G SH G
= S m FEI
0.10 - m FEI2
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Sequence Vil
P

......



Sequence VIII Activity

Test Status Validity Code "

Acceptable Calibration Test AC 3
Failed Calibration Test OC 2
Operationally Invalid Calibration Test (High

Mechanical Wear) LC 3
Aborted XC !
Invalid (Reported as Valid) RC 1
Total 10

Test Monitoring Center
hitps://www.astmtmc.org

A Program of ASTM International




Sequence VIl - Lost Tests*

Test Status Cause

#
Invalid High Mechanical Wear 3
Aborted High Mechanical Wear, Rerun Failed ]
Invalid High Mechanical Wear, Wrong Qil Orifice ]
Totals 5

*Invalid and aborted tests

Test Monitoring Center
hitps://www.astmtmc.org

A Program of ASTM International




Sequence VIII- Failed Tests

Stripped Viscosity (SVIS) Mild
Bearing Weight Loss (BWL) Severe

Total 2

& R
hitps://www.astmtmc.org

A Program of ASTM International



Sequence VIl Test Severity

- BWLS is in control
- SVIS is in control

& R
hitps://www.astmtmc.org



SEQUENCE Vill INDUSTRY OPERATIONALLY VALID DATA

of ASTM

FINAL BEARING WEIGHT LOSS

LTMS Sewerity Analysis

Ml

BAMA
OFF SCALE

s2Hd%0
12400k
r24dv
hHaa

dwo
1210010

12Hdng
Baas

610010

64duo
810010

FILLLN)
410010
44dno

919010

L]
HHduo

#1000
o

B190L0
LI
21000

(ALY

W19k
Hdwo

019010
w0
6010040

60Hd%0
8010040

Botdwo
1010010
Loddwo

90190k
90ddw0

010010

sHd) ——

$0100H0

poddwo

£0100H0
BoHd®o

2010010

[ALEL

1019010

lodwo

0010010
[ILELA
6610040

66Hd%o

8610040
869NV67

EWMA Action Limit
BWRMA Waming Limit
Bwra Waming Limit

EWNMA Action Limit

o

Py

SIUA UOKBIASQ piRpUB}S

456

3z

290 = 254

21

=22
COUNT IN COMPLETION DATE ORDER

ision Analysis

LTMS Preci

fzddvo
beLO0K
$2dd%0

1Ha81

Yo
1zlaoe

128t
§ias

610010

61 dd¥0
8190k

g ddvo
149010
44dvo

410010

L)
AT

$LO0H0
thddvo

£13010

£1dd¥o
L0010

oHHdvo0
119010
Hdvo

013010
0 dd¥io

6013040
604d%0
8010040

80dd¥i0
1010010
10840

901000
908d¥0

019010
0ddvio
1OLIOK

$04d¥0

£0L3040
£0dd¥0

2010010

W0Hd%0

1010010

10dd¥0

0013040
004d%0
6610040

664d10

8510040
869NV67

Action Limit

,Fg,_,_,_,,,,,,,,,,,
b Syt

L

[\l

SIU UonBIAIQ pIBpUBS

466

COUNT IN COMPLETION DATE ORDER

CUSUM Sewverity Analysis

stuan
3010

(LT

#288

Siuan

LLCECE
16200
g

)

2k

(LT

€201

ot

sjun uoyeIAeq pIRpUB)S

662
10:40

336 380 384 408 432 466 480 504 628
27MAY 25

240 264 288 I
COUNT IN COMPLETION DATE ORDER

21



SEQUENCE VIl INDUSTRY OPERATIONALLY VALID DATA

of ASTM

el

STRIPPED VIS. @ 100 DEG C

LTMS Sewverity Analysis

ing Limit

BvMA
OFF SCALE

BAVMA Aotion Limhk
BATMA Warming Limit
Evma wami

BWMA Action Limit

§zdwo

$2100H0

p2Hd0
g

udwo

12190k0

lgddwo
i

i)

61900

f

sdao

81300

A

siHdwo

4

41900
4HdR) ———

910010

4l

o

sHidwo

E—

#1000

I

fiHddg
§19010

sHdao

31900

Adwo

\

W190L0

ILLLN

0190L0

oHddo
601000 ——

60HdW0

8010040

Boddwo

1019010
Loddwo

9010010
90Hdno

0100H0

FILEL
$0100H0

poldw) ——

£0100H0

AL

2010010

wHdno

10190k0

loddno

0010040

00ddwo

6610040

setdh =]

8619010 } !
§600¥57 i

o

Mi
3
1

o]

—

SUM UOKEIASQ PIEpURYS

456

3=

290 = 264

21

»2
COUNT IN COMPLETION DATE ORDER

ision Analysis

LTMS Prec

§2ddv0
1213010
$24d%0

18

1Lddvo
1210010

124m0
Feaeg

6119010

o dd¥io
813010

8 dd¥o
L1010
L4dvg

910010

9o
gHdvo

$LO0H0
thddvo

113010

dd¥o
L0010

7edvo
300
Hddvio

0113010
0 dd¥o

6010040
604d¥0
8010040

208d¥0
1013010
10dd%0

9013040
904d¥0

010010
§0ddvi0
0L000

$0dd¥0

£0L3040
£04d¥0

2010010

08dvo

1013010

108d%0

0013040
008d¥0
6610040

664di0

8613040
269 NY67

EyWM. Alction Limit

o

S UonEIASQ PIBpUBS

466

COUNT IN COMPLETION DATE ORDER

CUSUM Sewerity Amalysis

g

§1.3010

#lh

siuane

rﬁ%ﬁﬁg

e

1e.2010

SJun UopEIASq PIEpUE)S

662
10

528

336 360 384 408 432 4665 480 B804
27MAY 25

I
COUNT IN COMPLETION DATE ORDER

240 264 2 288

26

40




Standard Deviation Units Standard Deviation Units

Standard Deviation Units

SEQUENCE VIII INDUSTRY OPERATIONALLY VALID

LTMSDATE> ='20221005'

DATA

A Prog of ASTM

| LTMS Sewverity Analysis |
Mild
—-= BVMA =]
g 8 2 = = = OFF scaLE *
S S
— g & 2 g g E
— BEwmMA Action Limit
55 e R Ewmia waming Lime
° \\M \/ﬁ/a
ey = M _____________________ EvMa wWarming Limi
13
Ewma Action Limit
2
a ]
(=] 2 3 L3 S (=] 7 8 =1 o M = hc] “u = s 17 - » 20 21 22 23 24 25
Severe COUNT IN COMPLETION DATE ORDER
LTMS Precision Analysis
a
§ =2 = = = =
g £ s = & =
2 = g = =1 =
= s 3 3 b=y k=4 b=y
1 EVWMA Action Limit
[ e e
EVWMA Vwaming Limit
© EE\\MW\{/
—
—
-
[=] 1 2 3 4 & [=3 7 a8 = © T = b=} “ B w 7 = b= 20 21 22 23 24 26
COUNT IN COMPLETION DATE ORDER
CUSUM Sewverity Amalysis
—£. 10
—As3 - -
—o.96 | g E
—0.239
o8B
O.76 ]
132
189
246 —
3.03
3.60
4.17
a4.74
5.31
588
o 1 2 3 4 [ (=] 7 8 i=] *©0 T = h<] “ B s 17 -] =) 20 21 22

COQUNT IN COMPLETION DATE ORDER

23 24 25
28MAY25:08:07



SEQUENCE Vil INDUSTRY OPERATIONALLY VALID DATA
LTMSDATE> = '20221005'

STRIPPED VIS. @ 100 DEG C R Frogrem et AT
| LTMS Severity Analysis |
Mild
3
BnMA
= =2 = = = < OFF scALE -
s & 8 g g g
= s E E b3 £ =
£
-:E> BEWMA, Aotion Limit
=
S - T T T LT e LT T — T — — -
= EWMA Waming Limit
=
D
(=]
== e T EVWMA waming Limit __ _ _ _ _ _ __ _
o
=)
=
2 BEWMA Action Limit
w
—
—_=
o 1 2 a 4 [ -] 7 a -] R -] n = - “ B = hrd "B R = 20 21 22 23 24 25
Severe COUNT IN COMPLETION DATE ORDER
LTMS Precision Analysis
a
N e « - = e
5 & § g g g
=2 = g2 = b=3 =
- 2 £ 2 g g =
®»
=
= 1 EVWMA, Action Limit
=
S ' g
= EVWMA Waming Limit
= o
2 —_
- \x:.
=
= —
=
oD
—e ]
—-
o 1 -3 3 a & [ 7 s o © b1 ©= = “ B L= 7 s 1o 20 21 22 23 24 26
COUNT IN COMPLETION DATE CORDER
CUSUM Severity Analysis
826
7.69 o
7.2 § %
655
D
= so8 ]
)
= &.41
= asa ]
=
> a4.27
[=]
j— 370
= 3.1
s
Pod 266
199 |
/
o.es 17
o=s

o 1 = 3 a & & 7 -y o 0 n = - “u k] s 17 k-] k) 20 21 2> 3 2a 26
COUNT IN COMPLETION DATE ORDER 28MAY 25:08:07




Sequence VIl Precision Estimates

BWL

7.00 - 6.43
6.00 - 4.80
500 | 4317  4.25 '
4.00 - 3.05 71343
3.00

2.00 -
1.00 - ' B BWL

O-OO [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
DX NN Ay Ay ’L m ff’\zb"

SO P A b
\, \. \, \, \.
&\@

c,

D
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Sequence VIl Precision Estimates

SVIS Historical Pooled s used for
comparison purposes, parameter
0.12 is not severity adjusted.

0.12

0.09
0.10 0.08 gm 0.08
0.08
0.06 0.04" . 0.04
0.04
0.02 m SVIS
O-OO I I I I I I I I I | | | | | |

&\%&’\O)&’\q kﬂgxﬂgﬁ’%\ &/q,\ &ﬂ%&ﬂ%&’{)&’/ﬁ) kﬂb‘&ﬂb‘&”f)\zb%
SRS SO SRR SO SR SO S
&
.&\
&O

&)
N\
\ﬁ\?eturn to Table of Contents
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Sequence IX
p%




Sequence IX Activity

Test Status

Acceptable Calibration Test

Statistically Unacceptable Calibration Test

Operationally Invalid Calibration Test (lab judgement)
Engine Break-in

Engine Abandoned

Acceptable Donated Test, Reference Oil 221-1 Introduction
Aborted Calibration Test

Not Acceptable Donated, 221-1 Introduction

Total

Validity
Code

AC
OC
LC
AN
MC
AG
XC
MG

Test Monitoring Center
hitps://www.astmtmc.org
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Sequence IX - Failed Tests

Test Status

Number of Tests
Ei Level 0 alarm (severe) 2
Ei Level 0 alarm (mild) 2
Ei Level 3 alarm (mild) 2
Zi Level 2 alarm (severe) ]
Zi Level 2, Ei Level 3 (severe direction) ]
8

Total

Test Monitoring Center
hitps://www.astmtmc.org

A Program of ASTM International




Sequence IX - Lost Tests*

Test Status Cause

Invalid Did not obtain 4 valid iterations

Invalid High activity, engine retired 2
Aborted Control issues

Totals 4

*Invalid and aborted tests

Test Monitoring Center
hitps://www.astmtmc.org

A Program of ASTM International




Sequence IX Test Severity

.- Average number of pre-ignitions is in action
alarm (mild direction).

& R
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SEQUENCE X INDUSTRY OPERATIONALLY VALID DATA

AVERAGE NUMBER OF PREIGNITIONS FROM VALID ITERATIONS )

LTMS Severity Analysis

Mild

—— (P20
— 10CTH0

Standard Deviation Units

360 406 460 496
COUNT IN COMPLETION DATE ORDER

CUSUM Severity Analysis

-s [ £ Z E E E E El- = 8 E 3iE & & E

A Program of ASTM International

ndard Deviation Units
°




Sequence IX Precision Estimates

AVPIE

% S o S
08000 # 2 & o e@m § g3
0.7000 & 3 om 38 S o Sy,
0.6000 - S o2 A IS
0.5000 - = N3 - &5
. o o
0.4000 -
0.3000 - ~ AVPIE
0.2000 -
0.1000 -
O-OOOO | | | | | | | | | | | | | | | |

6")

%/%\q\q% % /,L\/,L\/,g,,@fg)%%% % ’f)e,
QO

o 0% i o i o W o W o W o W o
:7?*
Return to Table of Contents
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Sequence IXAGEL
P

......



Sequence IXAGED Activity

Test Status Vélci)giety
Acceptable Calibration Test AC 12
Unacceptable Calibration test OC 1
Aborted Calibration Test (lab judgement) XC 1
Total 14

Test Monitoring Center
hitps://www.astmtmc.org
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Sequence IX - Failed Tests

Test Status Number of Tests
Ei Level 3 alarm (severe direction) ]
Total 1

Test Monitoring Center
hitps://www.astmtmc.org

A Program of ASTM International




Sequence IXAGED - Invalid Tests

Test Status Cause

Aborted Insufficient aged oil 1
Totals 1

& R
hitps://www.astmtmc.org



Sequence IXAGED Test Severity

. Average number of Pre-ignitions in control.

& R
hitps://www.astmtmc.org



Standard Deviation Units

Standard Deviation Units

SEQUENCE IX AGED INDUSTRY OPERATIONALLY VALID DATA

A Progi of ASTM

AVG # of Preignitions, original units

| LTMS Severity Analysis |
Mild
2 EAMA =
= = == = = = OFF SGALE
- BEWMA Action Limit
EWMA Waming Limit
0O 1 o
Nt EWMA Waming Limit
1] T
BWMA Action Limit
o] 4 8 2 L) 20 24 28 32 36 40 44 48 52 56 &0 64 68
Severe COUNT IN COMPLETION DATE ORDER
CUSUM Sewverity Analysis
-200
66 . - o - - -
-2 2 E 22 B 5 g
-8
-4 ]
-0
0.4 “Wh fl /zr‘*J %
d P g }
3.8 ]
72
0.6 |
4o
74
20.8
242 D
[0} 4 8 = 16 20 24 28 32 36 40 44 48 52 56 60 64 72 76 a0 84 88 92 .

COUNT IN COMPLETION DATE ORDER 27MAY25:15:23



Sequence IXAGED Precision Estimates

AVPIE Final (transformed)

1.6000 -
1.4000 -
1.2000 -
1.0000 -
0.8000 -

X
— 0
o 0
- o

0.6000 o

0.4000 -

0.2000 -

fL’L

1.4716

m AVPIE

0.0000 |

Return to Table of Contents
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Sequence X
p%



Sequence X Activity

Test Status Validity Code

Acceptable reference test AC 1
Acceptable discrimination test AS 1
Total Number of Tests 2

Test Monitoring Center
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Sequence X Test Severity

- End of test chain wear is in action alarm (mild
direction).

& R
hitps://www.astmtmc.org



SEQUENCE X INDUSTRY OPERATIONALLY VALID DATA

A Prog; of ASTM

END OF TEST CHAIN WEAR FINAL RESULT

| LTMS Severity Analysis
EVMA 0
= fad = = = = = = = OFF SCALE *
= = = =2 8 £ £ &
W ” gz&f‘*ﬁ
- ’?‘Jﬂ EWMA Action Limit
- BWMA Waming Limit
=
=
- L
= .
<> S
—
=
= BAMA Waming Limit
= - - - — I S L U A ) PR Ve e e e e L T L
< 1,
EWMA Action Limit
[o} 8 © 24 32 40 48 56 64 72 80 88 96 04 m 20 128 836 44 B2 60
Severe COUNT IN COMPLETION DATE ORDER
CUSUM Severity Analysis
=00
—9me _ - _ N B N _ N n _ _ o . N _ -
R s 3z : SR R s 3 : 8 % 3 £ £ £
-6 1=
= )
_ -0 fffﬂ
= —62 ]
=
: _44,
™
= -6 7
S -8 Mg’?‘
<
—2] Waﬁf’ﬁ%ﬁ e
Jf/mgé“ﬁﬂ?ﬂ”ﬁ
4,
o 8 © 24 32 40 48 56 64 72 80 88 96 04 w2 120 28 136 4“4 B2 €0 168 176 B4

COUNT IN COMPLETION DATE ORDER 27MAY 25:15:48



Sequence X Precision Estimates

% Chain Elongation

o %
0.40000 = &K =™ . N o
A N o o ™M o =4 ©
< © S AN ¥ - 4 » o0
0.30000 = < B S 23 s £ 3 e
o o
0.10000 -
O-OOOOO [ [ [ [ [ [ [ [ [ [ [ [ |
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&

m % Chain Elongation
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Information Letters*
“—

IH Dec 3, 2024 - Section added to test method clarifying corrected PVIS results

IVB Feb 4, 2025 25 ﬁz\cllvugsgr;;ljgnflorg:no]fozilril(l)Ji\}:vzs when conducting a second break-in on a
VH May 1, 2025 25-1 Surface finish analyzer settings added to the test method

VIE Mar 10, 2025 25-1 Removal of thermocouple exposed sheathing requirement

VIF Mar 10, 2025 25-1 Removal of thermocouple exposed sheathing requirement

VI Nov 27, 2024 24-1 Updated industry correction factors for SVIS & BWL

IX Oct 17, 2024 24-3 Introduction of new piston types

IX Jan 7, 2025 25-1 Clarification of how iterations and cycles are defined

X Mar 10, 2025 25-1 New Chain tensioner hardware approval

*Available from TMC Website

Test Monitoring Center
https://www.astmtmc.org

A Program of ASTM International







Reference Oil Re-blends

»TMC 940

« A limited quantity remains of reference oil 940. A reblend of this oil, 940-1 has
been obtained by the TMC. The panel agreed to suspend the use of this oil until

additional results on the other two oils with the new fuel batch could be
evaluated.

Test Monitoring Center
hitps://www.astmtmc.org
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Reference Qil Re-blends

»TMC APIOT and API02

« Reblends for both IXAGED reference oils are being introduced. Four tests have
been reported with reference oil APIO1-1 and three have been reported on
reference oil API02-1.

»TMC 1006-2

« Less than 12 gallons remain at TMC. The Sequence VIII has dropped this oil
because of age concerns and replaced it with 1009-1. The Sequence IVA will
continue to use this oil for the foreseeable future.

»TMC 544

* Inventory of 544 at the TMC has been depleted. A re-blend has been obtained
but has not yet been approved by the surveillance panel for test use. This oil is
used for referencing 20% of the time.

Test Monitoring Center
hitps://www.astmtmc.org
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Reference Oil Inventory Estimated Life

Qil
220-1
221-1
224-2

270

271
300-1
434-3

436
438-2
542-5
543-1

544

544-1
931
940-1
1006-2
1009-1
1010-2
1011-1
1012
APIOT-1
API02-1

IVB
IlIH, GMOD
IH
IH
VIE, VIF
VIF

VIE

VIE
VH
VH

IVA, VI
VIl
VIE
IVB, VH, VF, X
IVB
IXAGED
IXAGED

Year
2022
2015
2022
2015
2015
2017
2017
2014
2017
2021
2020

2015

2025
2020
2018

2000
2017
2022
2019
2017
2024
2024

Blend Quantity
1060

992
780
1100
980
378
980
1100
540
1060
1000

1003

542
912
485

5500
1000
555
1395
2145
480
473

TMC Inventory
925

952
403
462
577
176
456
544
360
384
790

0

542
704
467

10
803
53.5
638
960
369
345

Estimated Life = Comment

>5
>5
2
>5
>5
3
4
3.5
5
1
> 5

<1

>5
>5

>5
<1
<2

Break-In oil only

Suspended by panel

544-1 is an available reblend.
oil received by the TMC but not

yet approved for test use by
panel

"Beyond useful life"

Reblend requested

Test Monitoring Center
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LTMS Deviations

 No LTMS Deviations this period

& R
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LTMS Deviations

Historical Count of PCEO LTMS Deviations

lIH 0
IVA
VB
VH
VIE
VIF
VIII
IX

X

© O W O O O O

Return to Table of Contents
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Quality Index Deviations

- No Quality Index Deviations this period

& R
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Quality Index Deviations

Historical Count of PCEO Quality Index Deviations

Quality Index Deviations

lIH 10
IVA 33
VB 2
VH 12
IX

X

Return to Table of Contents
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TMC Lab Visits

Number of Labs Visited

lIH 3
VB 1
IX 3
VH 1
VIE/VIF 1
VIII 0
X 2

Test Monitoring Center
hitps://www.astmtmc.org
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Lab Visit Issues

» Sequence IX
- Exhaust thermocouples not 3mm in diameter as specified.

» Sequence IlIH

- J-Tec flow meter installed horizontally instead of vertically as
specified.

» Sequence VIE
- Coolant thermocouple sheathing exposed - corrected during visit

Test Monitoring Center
https://www.astmtmc.org
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Lab Visit Issues

» Sequence IVB

- Amount of exposed sheathing for fuel inlet temperature was larger
than shown in figure A7.7

& R
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Test Area Timeline Additions?*
CTest | oae | T L

[IH 20241203 Section added to test method clarifying corrected PVIS results 24-1
VH 20250109 Surface finish measurements, cylinder bore and ring gap measurements
and other hardware items added to the test report form

VH 20250501  Surface finish analyzer settings added to test method 25-1
IVB 20250204 Eﬁg?nceefr;grr:l::cglrj:)ioollv\ll‘l)u.shed when conducting a break-in on a new 25 _]
VIE 20250310 Removal of thermocouple exposed sheathing requirement 25-1
VIF 20250310 Removal of thermocouple exposed sheathing requirement 25-1
VIII 20241127 Updated industry correction factors for SVIS & BWL 24-1
IX 20241017 Introduction of new piston types 24-3
IX 20250107 Clarification of how iterations and cycles are defined 25-1
X 20250310 New chain tensioner hardware approval 25-1

*As of 03/31/2025
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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
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