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A copy of the Agenda is included as Attachment 1

The attendance sheet is included as Attachment 2. Also in attendance via teleconference line were Andy
Ritchie and Mike McMillen representing Infineum, Tim Miranda representing Castrol and Jerry Brys and
George Szappanos representing Lubrizol. Membership changes noted during the meeting were Tracey
King replaces Jim Carter for Haltermann and Zack Bishop has Clayton Knight’s proxy, Robert Stockell
has Bruce Matthews and Sagawa proxy was given to Teri Kowalski. 18 members were present in person
or via teleconference.

Bill Buscher agreed to be the motion and action item recorder for the meeting.

Minutes from the January 24, 2013 Conference call were approved.

Review of Action ltems;
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The following is a status of action items from the previous meeting

Motions and Action Items

Motions and Action Items
As Recorded at the Meeting by Bill Buscher

1) Action Item — Surveillance panel chair to solicit suppliers for a GF-5

2)

3)

4)

5)

6)

technology reference oil with ACW performance in the 50 to 90 pum range,
preferably closer to 50 pum. Supplier has come forward with a 49 um 5W-30
Reference oil

Action Item — SP chair to inform Nissan that cylinder head components will
not be necessary to include in the upcoming Nissan hardware solicitation to
the ASTM labs. Nissan has been

Motion — Lab A to issue a detailed report to be included in the meeting
minutes of today’s meeting, on the regrinding process of Sequence IVA test
camshafts, including a timeline and a dataset including camshaft lot numbers
and quantities reground, by January 31, 2013. If available differentiate
LTMS data within a camshaft lot by reground and non-reground camshafts.
Completed, 2/19/13

Dave Glaenzer / Jim Linden / Passed 12 -0 -1

Motion — Modify the Sequence IVVA test procedure to allow the OHT non-
nickel plated oil cooler (p/n OHTKA24-006-1), in conjunction with an OHT
adapter plate (p/n OHTKA24-005-1), as an acceptable replacement for the
Nissan oil cooler. The OHT oil cooler and adapter plate will be introduced
at a test lab with an official calibration test, including appropriate notes in
the test report comments section, on each stand. Once a lab switches from
the Nissan to the OHT oil cooler on a stand, that lab will not switch that
stand back to the Nissan oil cooler. Addressed with Information 13-2

Bill Buscher / Jerry Brys / Passed 12 -0-1

Motion — Modify Sequence IVA test procedure to allow for 48 (from 32)
runs per engine assembly and 24 (from 16) runs per cylinder head assembly.
Effective 1/24/12. Addressed via IL 13-2

Al Lopez / Jerry Brys / Passed 12-0-1

Action Item — Southwest Research Institute to issue procedures for
refurbishing Nissan throttle bodies, intake manifolds and exhaust manifolds.
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7) Action Item — Lubrizol to issue information on suppler for remanufactured
Nissan ECUs. Completed included in the 1/24/13 minutes

8) Action Item — Labs to check for supply of damaged Nissan wiring harnesses.
If available, return damaged wiring harnesses to OHT for potential
refurbishing. On going.

9) Action Item — Keep RO 1006-2 targets constant at N = 25, but review and
update targets at N = 30. No Action needed today.

10) Motion — Modify section 6.4.1.3 to add a sentence to state “do not
modify or alter critical test parts without surveillance panel approval”.

Rich Grundza / Jason Bowden / Passed Unanimously
Addressed via IL 13-1.

Review of Convex Lobe Report

Bill Buscher took the opportunity to apologize to the panel for not addressing the regrinding
issue with the panel. Bill also apologized for not making the panel aware of the issue as the
surveillance panel chair. Ben Weber discussed actions to be taken to prevent recurrence of this
type of situation. A manager/director from an area not associated with that type of testing will
review the procedure changes and determine the magnitude of change and what type of data and
notifications will be required. Additional item discussed was the impact of the TGC documents
and how they impact test methods. Dwight Bowden discussed the development of the TGC
guidelines. Dwight gave background on a Sequence Il issue that was resolved by a unified
engine build and the TGC document and the parts control issues were addressed by Sequence |11
information letter 60, issued in 1990. Dwight pointed out that many procedures do not address
hardware control. Dwight pointed out that GM was the driving force behind the information
letter and hardware control. Teri Kowalski of Toyota indicated that they intend to provide strong
OEM support for the 1VB and intend to use a CPD for the IVB as well. An action item was
generated to create a task force to review industry documents and develop a recommendation for
tying these documents into existing and future test methods. Bill reviewed the report to the panel.
Copy of the report presented at the meeting is included as attachment 3. Bill explained that they
noted a higher iron content at end of test that wasn’t consistent with the wear. Initial inspection
of the nose did not identify any cam with a 10 um variation, as referenced in section 9.6.2.3 of
Test Method D6891. Nissan’s main concern was with the taper. A micrometer won’t address
taper and it can’t see visually. Bill pointed out that a human hair is about 70um, so it is unlikely
that anyone would note a 10 um anomaly by visual inspection alone. In the SWRI report, what
constitutes a lot # was identified, which is essentially the date packaged and manufacturing plant.
At this point, a presentation from Nakamura Sagawa was presented by Bill Buscher, regarding
the planned purchase of hardware to meet testing needs through 2016. This presentation is
included as Attachment 4. It was Sagawa’s recommendation that since these cams are service
hardware, they may be from varied sources and may or may not exhibit the convexity. It was
Sagawa’s recommendation that these cams be reground to meet the Nissan manufacturing specs
by OHT. Labs will be responsible for getting these cams to OHT. Dave Glaenzer questioned
whether traces are made to same parameters on the PDI machine. Several panel members noted
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that the Gaussian filter and cut off are the same. It was suggested that one can’t tell any
variability from trace. Further discussions identified that the cam lot designation is not the same
as the Sequence 111. Dwight Bowden suggested that the dressing of grinding wheel is responsible
for the discrepancy. Generally, the grinding wheel is dressed at the end of the cycle. Al Lopez
noted that 5 of the NK05190 lot were measured in his lab and he found these cams to be flat and
has successfully referenced on this lot. Dwight indicated that to make sure the lobes are flat, you
must dress the grinding wheel more frequently. Additional discussion took place regarding
measurements and industry round robins regarding post test measurements. George Szappanos
pointed out that the degree and shape of convexity will determine the error and the total error is
based on the level of wear. Al noted that with a flat cam and flat follower, the wear dynamic may
not be the same as using a pretest measure to correct the total wear may. The total wear may not
be convexity summed with measured result. Jim Linden suggested that labs dispose of 10 um
cam. Al Lopez identified that his lab makes no pretest measurement, exclusive of the nose
measurement prior to test. Al claimed to not see the convexity at Intertek, and Intertek is on
severe side of target. Bill noted his lab focus on taper was to conduct a pretest micrometer
measurement. If it shows 10um or greater taper, then measure the cam with PDI. He found they
have rejected ~6-12 cams using this approach and other labs suggested taper is rare. Jerry Brys
noted Lubrizol conducts a nose trace and has not had any taper rejects, generally only rejecting
cams for bend or pits, resulting in only 2-3 rejects over the past 10 years. Dwight Bowden
mentioned that the metallurgy is not the same as the Sequence I11. This cam is chilled cast, while
the Sequence 111 is not. Al noted that the cam has Rockwell of 50 and the pads have a Rockwell
of 60. Bill mentioned that previous analysis of cams showed the hardness depth appeared to be
greater 10 um and SwRI plans to have destructive analysis on several cams to be disseminated
later. SWRI noted that they could have identified the offset technique better and discussed the
method for offset measurement. SwRI felt the offset may have added subjectivity by technician.
Lubrizol and Intertek noted they are not experiencing cam wear with convexities, if they exist.
SwRI thinks the hardware may be different. Intertek feels they are not seeing low wear on 2009
cams. A considerable discussion took place regarding the history of cam batches and orders
placed by labs and consumption of these batches. The panel then reviewed a Nissan Presentation
regarding the use of hardware. Considerable discussion took place regarding the motion for
implementing regrinding of cams, which is included as attachment 5. Concerns raised about this
motion were that it may make usable hardware unusable. Jeff Clark mentioned that the report
provided by SwRI provides a hypothesis that has only data from one lab. Rich Grundza also
presented pooled s and severity data comparing the reground results with the lab’s previous
history as well as the historical data from the other two currently calibrated labs. Rich noted that
the severity was essentially on or near target historically for the lab and that the reground results
were also on or near target. Rich also calculated the variance, pooled by oil for the same labs and
compared that to the reground data, which suggested higher variability with the reground data
set. These data are included in attachment 5. Other members of the panel tended to agree that
data from one lab may not be sufficient, but other labs had not expressed a desire to provide data
on reground cams. After reviewing the motion, a number of concerns were raised on the
proposal. Were all existing cams going to be measured, are all labs measuring cams the same,
will all labs be able to successfully calibrate on the re ground hardware. Dwight Bowden
provided a flow chart to the group to better understand how the motion was to work. Dwight also
discussed the situation which led to the generation of Sequence Il information letter 60, which
addressed hardware control and led to the Technical Guidance Committee Hardware Control
Guidelines and suggested all panel members become familiar with these two documents. An
action item was assigned to OHT or the Panel Chair to request the KA24E cam manufacturing
information. After more discussion, Teri Kowalski, by proxy from Nakamura Sagawa, made the
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motion detailed in attachment 6, which was seconded by Andy Ritchie. After additional
discussion, this motion was approved 13-1-1, with the Test Monitoring Center voting negative.
Rich Grundza indicated his negative was based on the use of reverse engineered specifications
for the grinding of cams and that if the motion used the specifications from Nissan he would no
longer vote negative. Rich felt that using specifications based on data obtained from
measurements in one lab might not match the hardware that is being run in other labs, but using
the Nissan specifications for surface finish would assure that at least all the data were to print. A
revised motion, included as attachment 7, was made by Jim Linden, holding Toyota’s proxy and
Nissan’s proxy as well, and was seconded by Andy Ritchie. The motion was approved 14-0-2.

Reference QOil Review

Rich Grundza indicated that a supplier has come forward with an oil in the 50 to 60 micron range. This oil
is a Group Il 5W-30 with a performance of 49 pum. The TMC was given an action item, by motion from
Bill Buscher, seconded by Al Lopez, to obtain a 5 year supply of this oil.

Test Method Discrepancies

Rich gave a presentation regarding discrepancies noted in the current version of the test method. The
panel agreed to modify the test method via information letter to address these items. Procedural
discrepancies are included in attachment 8.

Plan to Sustain Test through 2016.

Discussion centered on procurement of additional hardware to allow continuous testing through
2016. At the previous meeting, the panel agreed to inform Nissan that cylinder heads and components for
cylinder heads will not be required, which has been done. During the previous meeting, an action item
was assigned to provide a procedure for rework of throttle bodies. This procedure for rework, written by
Eric Liu of SwRI, is included as attachment .Al Lopez asked if additional cams and rocker shafts will be
available to be purchased to allow use of the rockers and other components from abandoned lots, to which
Bill responded that Nissan indicated these components should be available for purchase. It was also noted
that Nissan will only deliver to the purchasing organization and the cams were to go to OHT for
regrinding, which would delay the process. OHT indicated they may be willing to do a coordinated
purchase and repackage all the components, as the boxes many components are shipped are not conducive
to rough handling during shipping. Bill Buscher was assigned an action item to conduct a conference call
with the labs, OHT and TMC, to finalize the hardware purchase plan.

Scope and Objectives

The chair updated the scope and objectives. The updated Panel Scope and objectives are included as
attachment 9.

The next meeting will be at the call of the chair.

A copy of the motions and action items from this meeting is included as 10.

With a motion to adjourn from Bill and a second from Rich, the meeting was adjourned at 4:30 PM.
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Attachment 1

Sequence IVA Surveillance Panel

San Antonio, TX

Southwest Research Institute, Building 209

February 28, 2013
9:00 a.m. — 5:00 p.m.

AGENDA

Chairman comments

Attendance sign-in sheet distribution
Membership changes

Motion and Action recorders

Approval of minutes for 1/24/2013

Action item review

Presentation of SWRI’s Sequence IVA
convex camshaft lobe report

Test hardware status and plan to sustain
test through 2016

e Future industry hardware order from Nissan
e Current industry hardware

New GF-5 reference oil

Test procedure discrepancies review
a. Carryover from 1/24/13 meeting

Update on Sequence IVB test
development

Review Scope & Objectives

Old business

New business

All

Chairman —
Buscher

SwRI —
Buscher

All

All

Grundza

Kowalski

Chairman —
Buscher
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15. Motion and action item review

16. Next Meeting
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Afton Chemical Corporation

500 Spring Street
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Phone No.: 804-788-5214
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Grundza, Rich

ASTM Test Monitoring Center
6555 Penn Avenue

Pittsburgh, PA 15206

Phone No.: 412-365-1031

Fax No.:  412-365-1047

Email: reg@astmtme.cmu.edu
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Shell Global Solutions
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Description of the Anomaly

m Convex lobes exhibit a crown that protrudes up to 7um
above the flat surface that normally is used as the
baseline to calculate the wear value

m Undetected and/or uncorrected convex lobe would lead
to an incorrect wear measurement that is milder than the
actual wear on a camshaft lobe

Cam Lobe Convexity

Unworn Edge Unworn Cam Lobe Profile

Unworn Edge

Leweling line that places the umsornedges
on acommaon harizontal plane

Actual Wear Depth -< i

Waorn Cam Lobe Profile




History of the Discovery

Starting with camshaft lot 080730 (Dec. 2009), camshaft
lobe surfaces were found with the convex lobe condition

This was first discovered while taking profilometer
traces of the base circle profile in cases where a post-
test lobe is missing a discrete non-worn edge

Camshaft lobe surfaces from lots manufactured in 2008
and later were progressively non-linear, and the peak of
the curve progressively increased

Not a single camshaft, from any of these lots, measured
greater than the camshaft rejection criteria indicated In
Section 9.6.2.3 of ASTM D 6891 (reject any

camshaft that exhibits taper, concavity, or S,
) i3ose IR > =
convexity of more than the 10um variation) 1

=




Lobe Surface Comparison

Profiles: Waviness, Texture

Grid =0.5mmH by 0.5umV

[1] OKH

LT

Example from Lot 080317

“NOT OK”

Grid = 0.5mm H by 0.5um V

Example from Lot NK9X230



Definition of a Nissan Lot Code

The Nissan lot code identifies a packaging date for the
hardware component

Later lot codes also include a manufacturing plant code
080730 = Packaged on 2008, July, 30t"

NK9X230 = NK Plant, Packaged 2009, October, 23
NK05190 = NK Plant, Packaged on 2010, May, 19th




Convexity of Lobe Surfaces from Multiple Lots

“NOT OK” ___
A
Nogorsp = 10 tests, 120 lobes [ \
Noge = 9 tests, 85 lobes 5
Nykoxz3o = 10 tests, 120 lobes |
HOKH‘
f'_
"b "& *'.l;.'”::"|l
S 6’“‘& & ¢ & & r:.‘f';‘f':h @@

Camshaft Lot



Standard Wear Measurement Method

- i - — — —_— -H

Unworn surface |

Worn surface )

-P‘W‘FM-MHM

® The maximum wear depth is the greatest distance

between the unworn surface and the worn surface of the
camshaft lobe

®m The accuracy of this measurement method is based on
the assumption that the original surface of the camshaft
lobe could be properly represented by a flat line that

connects the two unworn surfaces at the edge of each
camshaft lobe



Concern with Convex Camshaft Lobe Surface

The convex camshaft lobe surface undermines the
assumption of a flat camshaft lobe profile in the standard
wear measurement method

The pre-test camshaft lobe profile can no longer be defined
by a reference line connecting just two points on the two
unworn edges

The integrity of the measurement of maximum wear depth is
jeopardized due to insufficient definition of the original
camshaft lobe profile

If left uncorrected or not measured properly post-test, the
cumulative summation of the error has potential to skew
results, thus allowing a borderline failing oil to
become a passing oll




Development of the Pre-Test/Post-Test Overlay Wear
Measurement Method

Guidelines indicated in Section 11.5.3.12 of ASTM D 6891

—Section 11.5.3.12 states “It will rarely occur that the above
techniques provide a wear measurement that appears
unreasonable (for example, a known unworn area that is
not displayed as the highest point on atrace). When this
occurs, consult the test engineer for the proper leveling
and wear interpretation of that trace. Document the

process utilized to make this wear measurement evaluation
In the test report.”




Development of the Pre-Test/Post-Test Overlay Wear
Measurement Method

The pre-test camshaft lobe
profile was overlaid with the
post-test camshaft lobe profile

The maximum wear depth was
determined by taking the largest
difference between the pre-test
and post-test camshaft lobe
profiles

Comments were added to all the
final test reports, reflecting this
action




Comparison of Overlay and Standard Wear
Measurement Methods

A=2.63um

Standard Wear = 6.70um

i

Grid=0.5mmH by 1pmV

Moderate Wear Example

Profiles: Waviness, Texture
X LI Y
F ll i f
g, 5 f

L el iy

W Maximum difference
between pre- and post-test
traces

Standard Wear = 2.87um
Grid =0.5mmH by 1pmV

Low Wear Example

Actual wear = 0.94um



Example of the Pre-Test/Post-Test Overlay Wear
Measurement Method

An example of a post-test camshaft measured by both
wear measurement methods is included on the following
slide

—The conventional method produces ACW of 71.23um and
the overlay method produces ACW of 80.89um

—The discrepancy between the ACW values obtained from
each measurement method is 13.6% for this example

The discrepancy has the potential to be even greater
depending on the height of the convexity and the
severity of the wear




Comparison of ACW Result Using Overlay Method and
Standard Method for Measurement of Camshaft Lobe Wear

140 -
120

13.6%

100 - Delta
80 -
wear,um
60 -
40 -
20 -
0 T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 ACW
Lobe Number
W Conventional Measurement Method W Overlay Method




Concern with Pre-Test/Post-Test Overlay Wear
Measurement Method

The pre-test/post-test overlay wear measurement
method was proven as an effective way to address
camshafts with the convex lobe anomaly

But it has some drawbacks that led SwRI to consider
additional solutions to the problem

The primary drawbacks include:

—Human subjectivity when overlaying the pre-test and post-
test camshaft lobe profiles

—The difficulty applying this method to a post-test lobe with
the absence of a discrete non-worn edge




Overlay w/ No Form (Missing Non-Wear Edge)

L

MM-!M
R PRy iy WO NN v

~ Grid =0.5mmH by 2umV



Restoration of the Flat Camshaft Lobe Profile

An alternative to conducting pre-test/post-test overlay
wear measurement method was to restore the profile of
the original camshaft lobe surface to be flat

The surface of the camshaft lobe was reground to
produce a flat surface profile as well as target the
average roughness of the camshaft lobe surfaces of
camshafts manufactured prior to 2008

Average roughness (Ra), skew (Rsk), and waviness (Wht)
of the base circle traces of previous camshaft lots were
used as targets to restore the surface of the camshaft
lobes




Ra, Rsk, and Wt of Camshaft Lobe Surfaces Prior to 2008

Cam Batch Ra (um) Rsk Wt (um)
990628 0.25 -1.42 0.77
990628 0.29 -0.93 1.42
000927 0.35 -0.84 0.87
000927 0.32 -0.74 0.97
010926 0.42 -0.46 1.40
010926 0.22 -1.22 1.03
010926 0.31 -0.74 1.23
010926 0.32 -0.91 1.10

021015A 0.20 -0.62 0.75
041203 0.21 -0.40 1.02
041203 0.19 -0.61 0.98
051124 0.28 -0.89 2.91
Average 0.28 -0.82 1.20
St. Dev. 0.07 0.29 0.58

-These Average Ra, Rsk, and Wt values were supplied to OHT as
the surface finish targets for regrinding



Restoration of the Flat Camshaft Lobe Profile

SwRI discussed the manufacturing anomaly with a
performance camshaft manufacturer

The camshaft manufacturer was familiar with this
anomaly, usually resulting from tool wear during a
production run of camshafts, and indicated it was
common to regrind camshafts if this anomaly was
Identified at the completion of the machining process

The camshaft manufacturer recommended regrinding
the Sequence IVA camshafts

SwRI contacted OHT and inquired about the possibility
of having OHT regrind a couple of example
camshafts from lot 080730

SwRI chose to use OHT for the regrinding




OHT Regrinding Process

The details of the OHT regrinding process for all Sequence
IVA camshafts reground to-date are included below:

—Regrinding performed by supplier that manufactures Sequence
lIIF and [lIG camshafts for OHT

— Material removal limited to 5um off of the lobe surface during the
regrinding process

—Production lobe profile maintained

—Lobe profile of reground camshafts compared to an acceptable
test camshaft example supplied by SwRI

— Camshaft lobes reground to Ra, Rsk, and Wt targets supplied by
SwRI (as shown on Slide 16)

—100% inspection of final product conducted by supplier @\

—Post-grinding lobe profile traces conducted by E] AT
supplier on arandom sampling of final product :



Camshaft Lobe Surfaces of Reground Camshafts

Grid = 0.5mmH by 0.2umV
NKO05190 After Regrinding



Ra, Rsk, and Wt Values of Reground Camshafts

Parameter Ra Rsk Wt
Target 0.28 -0.82 1.20
Target Std. Dev. 0.07 0.29 0.58
Measured Min. 0.18 -0.66 0.42
Measured Max. 0.56 0.39 1.26
Computed Avg. 0.31 -0.20 0.60
Computed Std. Dev. 0.11 0.24 0.14
Lobe (n size) 48
Camshaft (n size) 4

-Using our PDI measurement data, average Ra is very close to
target, Average Rsk is below target, and Average Wt is below
target



100% Inspection Data From Regrinding Supplier

Reground Camshafts 100% | Reground Camshafts Sample
Parameter Inspection Supplier Data of SwRI's PDI Data
Average Std. Dev Average Std Dev

Ra 0.248 0.173 0.308 0.111
Rsk -0.319 0.240 -0.198 0.235
Wt 2.946 0.603 0.596 0.136
N Count Individual Lobes 1738 48

N Count Camshafts 145 4

- Supplier’s Wt data includes any chamfer on lobe edges

-SwRI's PDI Wt data removes any chamfer on lobe edges as per
Section 11.5.3.9 of ASTM D 6891

Grid = 0.5mm H by 0.5um V



SwWRI Implementation

Prior to running any official Sequence IVA reference and
candidate tests, “in-house” testing, using reference oil
retains, was conducted to prove comparability of the test
results

After successful in-house testing, reference tests were
conducted

Following successful reference tests, candidate tests
were conducted

39 camshafts from lot 080730 were sent to OHT for
regrinding in March 2010

These reground camshafts were in service from
June 2010 through October 2011




SwWRI Implementation

230 camshafts, 185 from lot NK04120 and 45 from lot
NK05190, were sent to OHT for regrinding in October
2011

The reground NK04120 camshafts were in service from
February 2012 through January 2013

The reground NK05190 camshafts were in service from
December 2012 through January 2013




Number of Tests Conducted with Pre-Test/Post-Test Overlay
Wear Measurement Method

Total Reference QOil Tests: 22
Chartable Reference Tests: 13
Acceptable Reference Tests: 12
Non-Acceptable Reference Tests: 1
Successful Reference Periods 11
Total Candidate Oil Tests: 133
ACC-Registered Tests: 58
Passing 30
Failing 28
Invalid 0

-These tests include camshafts from three camshaft lots:
080730, 2009 and NK9X230



Number of Tests Conducted with Reground Camshafts

Total Reference QOil Tests: 33
Chartable Reference Tests: 18
Acceptable Reference Tests: 16
Non-Acceptable Reference Tests: 2
Successful Reference Periods 15
Total Candidate Oil Tests: 167
ACC-Registered Tests: 103
Passing 70
Failing 32
Invalid 1

-These tests include camshafts from three camshaft lots:
080730, NK04120 and NK05190



Reground versus Non-reground ACC-Registered
Candidate Data

Reground Non-reground
ACC-Registered Tests: 103 129
Passing 70 99
Failing 32 30
Invalid 1 0

- SwRI candidate data was reviewed in a time period from December 2009
to January 24, 2013

- These tests include camshafts from five camshaft batches; 080730 (mix),
2009 (non-reground), NK9X230 (non-reground), NK04120 (reground) and
NK05190 (reground)

— The calculated pass percentages for this data set are as follows:
* Non-reground = 99/129 = 77%
» Reground = 70/102 = 69%
« All =169/231 = 73%



Severity Comparison

SWRI conducted a severity comparison using reference
oil test results from all chartable SwRI reference tests,
starting in October 1999

This includes 127 tests, a well represented mix of
camshafts with no lobe anomalies, camshafts with
convex lobe surfaces that were not reground, but had
pre-test/post-test overlay wear measurements, and
reground camshafts




Plot of ACW Yi and ACW Zi for SwRI Reference Tests

SwRILaboratory Severity & Bias
Shewhart Chart Yi vs Comp Date Order
EWMA Zivs Comp Date Order
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Completion Date Order
Sequence IVA Avg Camshaft Wear

— This data indicates that the introduction of the reground camshafts did
not shift the severity of the test



Plot of ACW Ri and ACW Qi for SwRI Reference Tests

SwRILaboratory Precision
Shewhart Chart Ri vs Comp Date Order
EWMA Qi vs Comp Date Order
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— This data indicates that the introduction of the reground camshafts did
not shift the precision of the test



Severity Comparison

SWRI conducted a severity comparison using industry
and SWRI reference test results from December 2009

through January 2013

ACW Yi data, an LTMS severity analysis plot and an
LTMS precision analysis plot were analyzed




Plot of Yi vs. Date of Industry and SwRI Reference Oil Tests

Sequence IVA ACW Yi
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— Within this timeframe the scatter for all data falls within similar
boundaries



Plot of Zi vs. Date of Industry and SwRI Reference Qil Tests

Sequence IVA ACW Zi (LTMS Severity Analysis)
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— Within this timeframe the trend of SwRI's lab severity and the industry’s
severity follow similar patterns



Plot of Qi vs. Date of Industry and SwRI Reference Oil Tests

Sequence IVA ACW Qi (LTMS Precision Analysis)
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- Within this timeframe the trend of SwRI's lab precision and the
industry’s precision follow similar patterns



Summary

A borderline failing oil could become a passing oil when
tested on a convex lobe camshaft, if left uncorrected or
not measured properly post-test

Regrinding camshafts that exhibit the convex lobe
surface anomaly Iis necessary to produce accurate and
repeatable ACW results when utilizing the standard wear
measurement technique

Pre-test/post-test overlay wear measurement method Is
a viable alternative to camshaft regrinding, but with
some drawbacks

SwWRI believes we were taking the proper
technical approach to address this problem




Summary

Regrinding camshafts should be considered as an
acceptable technical approach to sustain this test with
the hardware currently in inventory at some laboratories

Nissan cannot guarantee that future camshafts will not
have the convex lobe surface anomaly

Regrinding camshafts should be considered as an
acceptable technical approach to sustain this test with
the future hardware about to be ordered from Nissan

In hindsight, SwWRI recognizes that we should have
Informed the surveillance panel of this technical
approach as it was being developed




Any guestions?

Recommendations?
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Sequence IVA Hardware

e NISSAN understands that an estimated 570
test kits are needed to ensure the test life

through 2016

* NISSAN has determined a way to provide this
amount of hardware through our repair parts
Inventories

* This order must be placed soon to guarantee
this amount of hardware for IVA test life

— It is difficult to control production timing and it
will take more than 6 months to send camshafts

and rocker arms




Sequence IVA Hardware

* NISSAN cannot control critical parts quality
— Camshafts for this industry order cannot be

- Rl descri In their
report substantiates the need for regrinding to
ensure proper test severity and precision

* NISSAN has the following requirements for
this future hardware order




Sequence IVA Hardware Reguirement

Labs must submit their orders and payment to
Nissan North America (Stephen Fields) by March
15, 2013

Nissan North America will fill hardware oro

Labs must send all this hardware to OHT for
regrinding using the same procedure OHT used
for SWRI camshaft regrinding (details listed in
SwRI report)

NISSAN will support OHT with KA24E camshaft
manufacturing information for regrinding
purposes



Sequence IVA Hardware Reguirement

* OHT will collect regrinding costs from each lab
e OHT will laser etch serial numbers on all

reground camshafts, and al
blvullu AT ITITJI

camshafts from this

O

0€e Consio

erec

-

e

‘rom one

— Labs to report this number in test report in place of

the lot code

 OHT will distribute to each lab their reground

camshafts

* Labs must use these reground camshafts from
OHT for all reference and candidate tests




Sequence IVA Hardware

NISSAN would like to make this a requirement for
all Sequence IVA tests utilizing hardware from

Thank you for your consideration —

Takumaru Sagawa
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Comparison of Reground delta/s with
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Attachment 6

Sequence IVA Procedure Changes
Motion 1




Sequence IVA Procedure Change
Motion 1 Made By Takumaru Sagawa

* Modify Section 9.6.2.3 of ASTM D6891 as follows:
— Check the pre-test camshaft for lobe concavity, convexity

Reject any camshaft that exhibits concavity or convexity of
more than 4um in height or depth, or taper of more than
10um in variation. Any camshafts exceeding the above
specification have the one time option of being sent to
OHT for regrinding, using the same procedure OHT used
for SWRI camshaft regrinding (details listed in SwRI
report), and all those meeting the above specification may
then be put into service.




Sequence IVA Procedure Change
Motion 1 Made By Takumaru Sagawa

* This motion would not apply to any non-reground
camshaft lots currently calibrated within a
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Sequence IVA Procedure Changes
Motion 2
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Sequence IVA Procedure Change
Motion 2 Made By Takumaru Sagawa

* Modify Section 9.6.2.3 of ASTM D6891 as follows:
— Check the pre-test camshaft for lobe concavity, convexity

Reject any camshaft that exhibits concavity or convexity of
more than 4um in height or depth, or taper of more than
10um in variation. The test lab has the one time option of
sending any camshaft, including camshafts rejected per
the above criteria at their discretion, to OHT for
regrinding, as per the Nissan supplied KA24E camshaft
surface finish specifications. All camshafts meeting the
above specification may then be put into service.




Sequence IVA Procedure Change
Motion 2 Made By Takumaru Sagawa

* This motion would not apply to any non-reground
camshaft lots currently calibrated within a
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* This motion supersedes the previous motion that
passed 12 — 1 — 3 with one negative.




Attachment

Test Method D 6891 Discrepancies

1) Section 6.3.11.8 was inadvertently deleted by information letter 05-3.

2)

6.3.11.8 Rocker Cover Gas Temperature—Insert the rocker cover gas temperature sensor through
the rear cylinder head rubber gasket (half moon rubber plug). Drill a 2-mm diameter hole in the
rear rubber plug, 4 mm down from the top, flat surface, centered horizontally. Press fit a 3.2-mm
diameter closed tip type J thermocouple, 4 cm length, into the drilled hole so that the tip of the
sensor is 12 mm from the inside surface of the rubber plug.

Section 7 defines a number of requirements to my knowledge have never been performed

7.2.1 Fuel Approval Requirements—The TMC approves the fuel. Base the fuel batch acceptance
upon the physical and chemical specifications given in Annex A4. Engine validation tests are not
necessary for fuel batch acceptance.

7.2.1.1 Authorization—The TMC issues a memorandum authorizing the use of a new Haltermann
KA24E Green test fuel batch.
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Attachment 9

Procedure for rebuilding a Nissan KA24E throttle body for the Sequence IVA

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

Remove all sensors and electronics (throttle position sensor, mass air flow sensor, idle air
control motor).
Remove all rubber hoses.
Remove the throttle spring mechanism.
Remove the coolant bypass valve. Be sure to keep the clip that holds the coolant bypass valve in
place.
Remove the throttle plate.
Carefully set the throttle body in a vice on its side such that the shaft that actuates the throttle
plate is pointed upwards with the threaded end up. Place a nut on the end of the threaded end
to protect the threads.
Using a hammer, tap the nut on the end of the shaft until the shaft starts to come out. It should
also push the washer, a rubber seal, and a sealed ball bearing from the side opposite of the side
that the hammer is striking from.
Remove the washer, seal, and bearing from the shaft by placing the shaft in a vice and laying the
washer against the flat surface of the top of the vice jaws. Tap the nut on the end of the shaft
with a hammer until the shaft is dislodged from the bearing.
Place the shaft back into the other bearing that is still in the throttle body. Tap the non-
threaded side of the shaft with a hammer until the other washer, seal, and bearing are
dislodged.
The bearing and seal can be purchased from Bohls Bearings in San Antonio, Texas using the
following part numbers:

a. Sealed ball bearing: p/n 6000 2RS

b. Rubber seal: TCM Dichtomatik Americas catalogue p/n 10x16x3PVC
The washer must be fabricated from aluminum. The blueprint is attached.
Clean the throttle body with Stoddard solvent to remove any grease or wet carbon deposits.
Sand-blast the entire throttle body to remove any remaining solid deposits.
Press-fit the new bearings into the throttle body.
Install the new seal into the recess in the washer. Press-fit the washer into the throttle body.
Be sure to notch the outer surface of the washer against the throttle body to ensure that the
washer will not spin.
Press-fit the throttle shaft into the bearings by tapping on the non-threaded end of the shaft
with a hammer. Be sure to set the washer on the threaded side of the shaft on a secure flat
surface to prevent the washer from popping out of the press-fit.
Reinstall the throttle plate.
Reinstall the coolant bypass valve. Be sure to reinstall the clip that secures the coolant bypass
valve.
Reinstall the throttle spring mechanism.
Reinstall all rubber hoses.
Reinstall all sensors and electronics.
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Attachment 10

ASTM Sequence IVA Surveillance Panel

Scope and Objectives

Scope

The Sequence IVA Surveillance Panel is responsible for the surveillance and
continued improvement of the Sequence IVA test documented in Test Method D
6891 as updated by the Information Letter system. Data on test precision and
laboratory versus field correlation will be solicited and evaluated at least every six
months. Improvements in wear measurement technique, test operation, test
monitoring and test validation will be accomplished through continual
communication with the Test Sponsor and Parts Distributor, ASTM Test
Monitoring Center, ASTM Committee D02.B0.01 and the ASTM Passenger Car
Engine Oil Classification Panel. Actions to improve the process will be
recommended when deemed appropriate based on input from the proceeding. The
Panel will review development and correlation of updated test procedures with
previous test procedures. This process will provide a suitable test procedure for
evaluating an automotive lubricant’s effect on controlling cam lobe wear for
overhead valvetrain equipped engines with sliding cam followers.

Objectives Target Date

1. Secure hardware to sustain test through 2016. Dec 2013

2. Pursue engine mounting and driveline identification, June 2013
optimization and maintenance procedure and
interval.

3. Solicit suppliers for a GF-5 technology reference June 2013
oil with ACW performance in the 50-90um range.

William A. Buscher III, Chairman Updated: Feb. 2013
Sequence IVA Surveillance Panel
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Attachment 11

Sequence IVA Surveillance Panel
February 28, 2013
9:00AM — 5:00PM
Southwest Research Institute
San Antonio, TX

Motions and Action Items
As Recorded at the Meeting by Bill Buscher

1. Action Item — Create a task force that will review TGC and other industry
documents, such as the Standard Guide for Test Hardware Control document,
and develop a recommendation for tying these documents to existing and future
engine test procedures.

2. Action Item — OHT or surveillance panel chair to contact Nissan requesting the
KA24E camshaft manufacturing information as soon as possible.

3. Motion — Modify Section 9.6.2.3 of ASTM D6891 as follows: Check the pre-
test camshaft for lobe concavity, convexity and taper using a profilometer to
perform pre-test measurements across the nose of each camshaft lobe. Reject
any camshaft that exhibits concavity or convexity of more than 4pum in height
or depth, or taper of more than 10um in variation. Any camshafts exceeding the
above specification have the one time option of being sent to OHT for
regrinding, using the same procedure OHT used for SWRI camshatft regrinding
(details listed in SWRI report), and all those meeting the above specification
may then be put into service. This motion would not apply to any non-reground
camshatft lots currently calibrated within a laboratory. Effective March 1, 2013.

Teri Kowalski / Andy Ritchie / Passed 12 -1 -3

4. Motion — Modify Section 9.6.2.3 of ASTM D6891 as follows: Check the pre-
test camshaft for lobe concavity, convexity and taper using a profilometer to
perform pre-test measurements across the nose of each camshaft lobe. Reject
any camshaft that exhibits concavity or convexity of more than 4pum in height
or depth, or taper of more than 10um in variation. The test lab has the one time
option of sending any camshatft, including camshafts rejected per the above
criteria at their discretion, to OHT for regrinding, as per the Nissan supplied
KA24E camshaft surface finish specifications. All camshafts meeting the
above specification may then be put into service. This motion would not apply
to any non-reground camshaft lots currently calibrated within a laboratory.
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Effective March 1, 2013. This motion supersedes the previous motion that
passed 12 — 1 — 3 with one negative.

Teri Kowalski / Andy Ritchie / Passed 14 — 0 —2
5. Motion — Direct the TMC to procure a minimum 5 year supply of the GF-5
technology reference oil with ACW performance in the 50um range, that has
been offered to the Sequence IVA test.
Bill Buscher / Al Lopez / Passed Unanimously

6. Motion — Approve the TMC recommended revisions to the Sequence IVA test
procedure, ASTM D6891.

Rich Grundza / Zack Bishop / Passed Unanimously
7. Action Item — Surveillance panel chair to schedule a conference call with the

test laboratories, OHT and the TMC, to finalize the hardware order plan, prior
to the 3/15/13 order deadline.
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