Sequence III Surveillance Panel Teleconference
Minutes
Friday, January 4, 2019

Agenda

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)

2.0)

3.0)

4.0)

Attendance bl

Attendance.pdf

BC-6 Piston Rings

The sole purpose of the call was to consider the introduction of BC-6 Piston Rings. Todd
Dvorak of Afton analyzed the ring data (attached) and provided a summary (also attached). Todd
commented that the data appeared to be in order. SWRI conducted a recent reference test on BC-6
rings as BC-5 rings were no longer available:

Testkey — 140978 &) |&]

RO —434-3 Industry BC6 Piston IMH-BC6-Ring-Measur
PVIS - 141.5 Ring Data.pdf ement-Summary-.pdf
WPD —-4.16

OC -224L

Initial Blow-by — 39.5 L/min
Average blow-by — 32.1 L/min

Discussion followed and the following motion was made (Altman/Chaudhry):

Each lab is requested to run a I1IH reference test with BC-6 rings on RO 434-3, to start
by 01/16/2019. If the result meets LTMS criteria, with Level 2 application for e;, then the stand
can run candidate tests on BC-6 rings (and that stand will no longer run BC-5 rings). Any stand
that runs an early reference will have the subsequent reference period extended accordingly —
provided that stand was not already on extension.

The motion passed 16-0-0.

The panel’s intent is to collect the data and when at least four tests have been completed,
review for the possibility of allowing all other stands in the industry moving to BC-6 rings on a
rolling basis. This will be addressed at the next panel meeting.

Next Meeting
Set for 1/22/19.

Meeting Adjourned
10:40 a.m. EST
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S

Y

BAl-4 A G0

Lng

Page 1 of 3

i

M%Aw

?77/% /6/ Peced MIC

§
:

127117





ASTM Sequence lll Surveillance Panel (22 Voting members) date:
Name/Address Phone/Fax/Email Signature
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Updated 20170905, 20180105 added Domingo, 20180122 removed Terry Bates, 20180130 removed Bob Olree,

20180212 removed Rutherford, 20180511 removed Heimrich, Johnson, 20180724 Removed Lindholm, Farnsworth,
20180820 removed Andrews, 20181217 added Birbaumer, King, changed Willis email, 20190102 removed Greg Shank
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lIIH BC6 Piston Ring Measurement Data

Todd Dvorak
January 2, 2019





lIIH BC6 Piston Ring Measurement Summary

7 Top Ring Gap data - histogram plot with upper and lower
spec limits of 0.024 and 0.026
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lIIH BC6 Piston Ring Measurement Summary

7/ Top Ring Gap Average individual data plot - by ring code
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lIIH BC6 Piston Ring Measurement Summary

7/ Bottom Ring Gap data - histogram plot with upper and lower
spec limits of 0.034 and 0.036

Histogram of Bottom Ring Gap
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‘IIIH BC6 Piston Ring Measurement Summary

7 Bottom Ring Gap Average individual data plot - by ring code
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IIIH BC6 Piston Ring Measurement Summary

/2 Top ring side clearance summary:

~ All rings measured at 0.002, which is within the upper and lower spec
limit of 0.0009 and 0.0033.

/ Bottom ring side clearance summary:

~ All rings measured at 0.002, which is within the upper and lower spec
limit of 0.0012 and 0.0031.
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Batch Code 6 Piston Ring Gaps

Afton

Ring Gap In Block Measurements
Cylinder 1 3 5 2 4 6|lIIH Spec
Top 0.024]  0.024]  0.024] 0.024]  0.024]  0.024(0.024 - 0.026 in)
Bottom 0.035] 0.035] 0.035] 0.035] 0.035]  0.035|(0.034 - 0.036 in)
Delta* 0011 o011l oo011] o011 o011 o011

Ashland

Ring Gap In Block Measurements
Cylinder 1 3 5 2 4 6|lIIH Spec
Top 0.024]  0.024]  0.025] 0.026]  0.025]  0.025(0.024 - 0.026 in)
Bottom 0.036]  0.036] 0.037] 0.037]  0.037|missing_[(0.034 - 0.036 in)
Delta* 0012 0012 o0012] 0.011] o0.012] #vaLue! [T

IAR

Ring Gap In Block Measurements
Cylinder 1 3 5 2 4 6|IIIH Spec
Top 0.024]  0.024]  0.024] 0.024]  0.024]  0.024(0.024 - 0.026 in)
Bottom 0.035] 0.035] 0.035] 0.035] 0.035]  0.036(0.034 - 0.036 in)
Delta* 0011 o011l o011 o011 o011 o.o012[

Lubrizol

Ring Gap In Block Measurements
Cylinder 1 3 5 2 4 6|lIIH Spec
Top 0.024]  0.024]  0.024] 0.024]  0.024]  0.024(0.024 - 0.026 in)
Bottom 0.035] 0.035] 0.035] 0.035] 0.035]  0.035|(0.034 - 0.036 in)
Delta* 0011 oo11] oo011] o011 o011 o.o11[

SWRI

Ring Gap In Block Measurements
Cylinder 1 3 5 2 4 6|lIIH Spec
Top 0.024]  0.024]  0.024] 0.024]  0.024]  0.024(0.024 - 0.026 in)
Bottom 0.035] 0.035] 0.035] 0.035] 0.035]  0.035|(0.034 - 0.036 in)
Delta* 0011 o011l oo011] o011 o011 o011

ExxonMobil

Ring Gap In Block Measurements
Cylinder 1 3 5 2 4 6|llIH Spec
Top 0.024]  0.025]  0.024] 0.024]  0.024]  0.025(0.024 - 0.026 in)
Bottom 0.034|  0.035] 0.035] 0.036]  0.034]  0.035|(0.034 - 0.036 in)
Delta* 0010 o010 o0011] 0.012[ 0010 o.010f






BC6 Top Ring Gaps
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H Afton 0.024 0.024 0.024 0.024 0.024 0.024
M Ashland 0.024 0.024 0.025 0.026 0.025 0.025
mIAR 0.024 0.024 0.024 0.024 0.024 0.024
m Lubrizol 0.024 0.024 0.024 0.024 0.024 0.024
B SwRI 0.024 0.024 0.024 0.024 0.024 0.024
M ExxonMobil 0.024 0.025 0.024 0.024 0.024 0.025
BC6 Second Ring Gaps
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H Afton 0.035 0.035 0.035 0.035 0.035 0.035
M Ashland 0.036 0.036 0.037 0.037 0.037 0.000
mIAR 0.035 0.035 0.035 0.035 0.035 0.036
 Lubrizol 0.035 0.035 0.035 0.035 0.035 0.035
m SwRI 0.035 0.035 0.035 0.035 0.035 0.035
M ExxonMobil 0.034 0.035 0.035 0.036 0.034 0.035
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mIAR 0.011 0.011 0.011 0.011 0.011 0.012
[ Lubrizol 0.011 0.011 0.011 0.011 0.011 0.011
B SwRI 0.011 0.011 0.011 0.011 0.011 0.011

H ExxonMobil 0.010 0.010 0.011 0.012 0.010 0.010





Batch Code 6 Piston Ring Side Clearances

Afton
Ring Side Clearance Measurements
Cylinder 1 3 5 2 4 6[1lIH Spec
Top 0.0020| 0.0020| 0.0020| 0.0020| 0.0020( 0.0020{(0.0009 - 0.0033 in)
Bottom | 0.0020( 0.0020| 0.0020| 0.0020| 0.0020| 0.0020((0.0012 - 0.0031 in)

Ashland

Ring Side Clearance Measurements
Cylinder 1 3 5 2 4 6[llIH Spec
Top (0.0009 - 0.0033 in)
Bottom (0.0012 - 0.0031 in)
- 000000000

IAR

Ring Side Clearance Measurements
Cylinder 1 3 5 2 4 6[llIH Spec
Top 0.0020| 0.0020| 0.0020| 0.0020| 0.0020( 0.0020{(0.0009 - 0.0033 in)
Bottom | 0.0020( 0.0020| 0.0020( 0.0020| 0.0020| 0.0020((0.0012 - 0.0031 in)

Lubrizol
Ring Side Clearance Measurements
Cylinder 1 3 5 2 4 6[llIH Spec
Top 0.0020| 0.0020| 0.0020| 0.0020| 0.0020( 0.0020{(0.0009 - 0.0033 in)
Bottom | 0.0020( 0.0020| 0.0020| 0.0020| 0.0020| 0.0020((0.0012 - 0.0031 in)

SwRI
Ring Side Clearance Measurements
Cylinder 1 3 5 2 4 6[1lIH Spec
Top 0.0020| 0.0020| 0.0020| 0.0020| 0.0020( 0.0020{(0.0009 - 0.0033 in)
Bottom | 0.0020( 0.0020| 0.0020| 0.0020| 0.0020| 0.0020((0.0012 - 0.0031 in)

ExxonMobil
Ring Side Clearance Measurements
Cylinder 1 3 5 2 4 6[1lIH Spec
Top 0.0020| 0.0020| 0.0020| 0.0020| 0.0020( 0.0020{(0.0009 - 0.0033 in)
Bottom | 0.0020( 0.0020| 0.0020| 0.0020| 0.0020| 0.0020((0.0012 - 0.0031 in)






BC6 Top Ring Side Clearance

= 00033

S o0.0028

o

3 0.0023

(@]

()

< 00018

(%]

&

£ 00013

c

£ 0.0008

2 1 3 5 2 4 6
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= IAR 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020
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BC6 Second Ring Side Clearance
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M Ashland
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