Sequence 111 Surveillance Panel Meeting
Teleconference
Thursday March 30, 2017
09:00 — 10:00 CDT

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.
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Attendance. pdf

Chairman Comments
None.

Approval of minutes
3.1) Minutes from 03/10/2017 WebEx Conference Meeting
Approved as issued.
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IH1H Action Items Surface Finish

4.1) Afton presentation about surface finish and recommendations. Miller. Fapability Analysis. pc

Amanda Miller of Afton presented. After the presentation, a motion was made to accept the surface
finish specification limits shown in page 15 of the presentation (Altman, Szappanos). Following
discussion, the motion passed 17-0-2, effective for tests starting on or after April 6, 2017. An
Information Letter will be issued accordingly.
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"

4.2) 2017 I1IH engine build out update. Betz AT Cormpatison ot

Jeff Betz of Chrysler presented the changes shown in the file. Of mention was the change in the oil
pressure sensor and the potential impact of the 8 psi pressure change. Jeff Betz noted that 8 psi was at
max rpm and that it should be less at test conditions. George Szappanos showed that the CAN oil
pressure reads slightly higher than the oil gallery pressure. General consensus was that this shouldn’t
cause operating issues.

4.3) Clarification of when fans are required. (I think the wording in the bulletin is OK, is any correction
needed?) Savant

It was confirmed that the fans are required for any reference test (and subsequent candidates) run on or
after May 1, 2017. Stands that reference prior to May 1 without the fans may run the full calibration
period without the fans.

4.4) Considering that labs are receiving engines from the final buildout, Let’s discuss final use dates for
dealer engines. Altman / Stockwell

The current dealer engine inventories: IAR — 14; Afton — 5; Lubrizol — 5; SwWRI — 28; Valvoline — 4.
Two labs have not yet received MOPAR engines. There was concern about the industry transitioning
engines at about the same time. Sid Clark noted that labs have cylinder head stock that was purchased
through the dealers and that complicates the issue. SwRI indicated they are willing to assist in engine
redistribution. After further discussion, a motion was made (Schweitzer, Altman) that industry test labs



will not procure any additional engines from the dealer. Industry test labs can procure additional
dealer engines through industry redistribution. Effective. Motion passed 15-0-3.

Action: The industry labs will confer among themselves to coordinate redistribution.

5.0) New Business
Sid Clark noted that a full assembly manual review is necessary and he asked for help. Several panel
members agreed to assist Sid’s effort.

6.0) Next Meeting
The next meeting is scheduled for April 13 at 9:00 a.m. CDT.

8.0) Meeting Adjourned
The meeting adjourned at 10:37 CDT.
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2016 RT 3.6l Base (A) Comparison to 2017 3.6L RT Base (B)

Comp Part

04593878AC
04593904AB
05148037AK
05148105AH
05184068AM
05184069AM
05184070AK
05184295AK
05184557AE
06104172AA
68105583AE
05148037AL
05184068AN
05184069AN
05184070AL
05184295AL

cc
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF

5240849 PF

05281882AA
05281884AA

PF
PF

6100997 PF

06102439AA
06505758AA
68302063AA
68310865AB

PF
PF
PF
PF

Description

BRACKET- INTAKE FRT SUPP
BRACKET- INTAKE FRT SUPP
WIRING ASSY- INJECTOR
WIRING ASSY- KNOCK
COVER ASSY- CYLINDER HEA
COVER ASSY- CYLINDER HEA
MANIFOLD ASSY- INTAKE UP
PUMP ASSY- OIL

SPLASH SHIELD- OIL PUMP
SC/HEX.FLG.HD- FULL.BODY
ADAPTER ASSY- ENGINE OIL
WIRING ASSY- INJECTOR
COVER ASSY- CYLINDER HEA
COVER ASSY- CYLINDER HEA
MANIFOLD ASSY- INTAKE UP
PUMP ASSY- OIL

DOWEL- CYLINDER HEAD
BRACKET- INTAKE FRT SUPP
BRACKET- INTAKE FRT SUPP
PIN- CHAMFER.PT.NO.FIN
PIN- NO.FIN.ROUND

PIN- CHAMFER.PT.NO.FIN
WIRING ASSY- KNOCK
ADAPTER ASSY- ENGINE OIL

QTY Source

2 PARTA
1 PARTA
1 PARTA
1 PARTA
1 PARTA
1 PARTA
1 PARTA
1 PARTA
1 PARTA
2 PARTA
1 PARTA
1 PARTB
1 PARTB
1 PARTB
1 PARTB
1 PARTB
4 PARTB
2 PARTB
1 PARTB
2 PARTB
2 PARTB
2 PARTB
1 PARTB
1 PARTB

Shield no longer needed for aeration levels. Aeration deemed okay without the shield

Change to fix ergo effort of clips

Fix an error proofing feature to not allow Upgrade VVT actuators to be installed in the old engines.
Fix an error proofing feature to not allow Upgrade VVT actuators to be installed in the old engines.
Change to the fastners to allow a deeper head and better grip to the rundown tool

Change in rib design to fix durability issue with front bushing failure...high mileage field issue

n/a

Move brackets away from old supplier

Move brackets away from old supplier

n/a

n/a

n/a

Change for Qil Pressure Sensor in Adapter Assembly

Oil Pressure Sensor change in Adapter Assembly....approximately 8psi change between gauge sensor and absolute sensor.
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ASTM Sequenc@ Hi $urveilignece Panel (22 Voting members) date:
Name/Address Phone/Fax/Email Signature
Jorge Agudelo jorge.agudelo@bp.com Voting Member Present_
/EdAltman %LX >/ ed.altman@aftonchemical.com Voting Member Present __1/
LJeff Betz >/ >/ jeff.betz@fcagroup.com Voting M;mber Present _V_
L -Jason Bowden \/\} »\) jhbowden@ohtech.com Voting Member Present _V
L Richard Grundza >/ 7/ reg@astmtmec.cmu.edu Voting Member Present __‘ﬁ
'I/Jeff Hsu, PE >/ Y i.hsu@shell.com Voting Member Present_;{
Teri Kowalski ' A teri.kowalski@tema.toyota.com Voting Member Present_
i~ Dan Lanctot \A/ V\/ dlanctot@tei-net.com Voting Member Present __2{
v Patrick Lang ’3/ lang@swri.or Voting Member Present __Z
r~Dave Passmore >/ A dpassmore@imtsind.com Voting Member Present &
/ Michael Raney 7/ = michael.p.raney@gm.com Voting Member Present_/_
L~Andrew Ritchie ;%,élo andrew.ritchie@infineum.com Voting Member Present_)L~
L~"Ron Romano >/ Y rromano@ford.com Voting Member Present _l/
V/Cliff Salvesen >/ »/ clifford.r.salvesen@exxonmobil.com Voting Member " Present ___'/
L-Amol Savant >/ W acsavant@valvoline.com Voting Member Present_ &~
tAddison Schwei er>/ >/ addison.schweitzer@intertek.com Voting Member Present_Z
Greg Shank greg.shank@volvo.com Voting Memb;r Present_
ik Kaus;f\?Sinha, Phy >/ LFNQ@chevron.com Voting Member Present_)__{
L Scott Stap y Y scott.stap@tagidirect.com Voting Member Present_)/
L ~Seorge Szappanosy Y george.szappanos@lubrizol.com Voting Member Present_ L~
1—Haiying Tang 7/ Y HT146@chrysler.com Voting Member Present_'_/___
,/ Prasad Tumati >/ \/ ptumati@jhaltermann.com Voting Member Present ___Z
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ASTM Sequence lll Surveillance Panel (22 Voting members) date:
Name/Address Phone/Fax/Email Signature

Ricardo Affinito affinito@chevron.com N-V Member Present_
Art Andrews arthur.t.andrews@exxonmobil.com N-V Member Present__
Robert Bacchi robert.bacchi@basf.com N-V Member Present_
Terry Bates batesterryw@aol.com N-V Member Present_
Doyle Boese doyle.boese@infineum.com N-V Member Present __(
Adam Bowden adbowden@ohtech.com N-V Member Present_
Dwight H. Bowden dhbowden@ohtech.com N-V Member Present_
Matt Bowden mjbowden@ohtech.com N-V Member Present_
Jerome A. Brys jerome.brys@lubrizol.com N-V Member Présent_
Jessica Buchanan jessica.buchanan@lubrizol.com N-V Member Present_
Bill Buscher ili william.buscher@intertek.com N-V Member Present.
Bob Campbell bob.campbell@aftonchemical.com N-V Member Present _l/
Jim Carter jcarter@gageproducts.com N-V Member Present_
Chris Castanien chris.castanien@nesteoil.com N-V Member Present_
Timothy L. Caudill ticaudill@ashland.com N-V Member Present_
Martin Chadwick martin.chadwick@intertek.com N-V Member Present_
Ankit Chaudhry ankit.chaudhry@swri.org N-V Member Present_
Jeff Clark jac@astmtmc.cmu.edu N-V Member Present__L{
Sid Clark sidney.clark@swri.org N-V Member Present;/
Tim Cushing timothy.cushing@gm.com N-V Member Present _)/
Phil Davies daviesjp@bp.com N-V Member Present_
Todd Dvorak todd.dvorak@aftonchemical.com N-V Member Present __Z
Frank Farber fmf@astmtmc.cmu.edu N-V Member Present__
Joe Franklin joe.franklin@intertek.com N-V Member Present_
Gordon Farnsworth gordon.farnsworth@infineum.com N-V Member Present 4
Rolfe Hartley rolfehartley@gmail.com N-V Member Present_
Karin E. Haumann karin.haumann@shell.com N-V Member Present_
Martin Heimrich martin.heimrich@swri.org N-V Member Present__[
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ASTM Sequence lli Surveillance Panel (22 Voting members) date:
Name/Address Phone/Fax/Email Signatﬁre
Jason Holmes jason.holmes@basf.com N-V Member Present_
Travis Kostan travis.kostan@swri.org N-V Member Present _V
Walter Lerche walt.lerche@gm.com N-V Member Present_
Charlie Leverett charlie.leverett@yahoo.com N-V Member Present_)/
Jim Linden lindenjim@)jlindenconsulting.com N-V Member Present_
Scott Lindholm scott.lindholm@shell.com N-V Member Present__
Michael Lochte Michael.lochte@swri.org N-V Member Present__
Jo Martinez JoMartinez@chevron.com N-V Member Present _/
James Matasic james.matasic@lubrizol.com N-V Member Present_
Mike McMillan mmcmillan123@comcast.net N-V Member Present __)[
Bob Olree olree@netzero.net N-V Member Present_
Kevin O’'Malley kevin.omalley@lubrizol.com N-V Member Present_
Mark Overaker mhoveraker@jhaltermann.com N-V Member Present_
Christian Porter christian.porter@aftonchemical.com N-V Member Present_
Phil Rabbat phil.rabbat@basf.com N-V Member Present_
Scott Rajala srajala@ilacorp.com N-V Member Present_
Jim Rutherford jaru@chevron.com N-V Member Present_
Bob Salgueiro bob.salgueiro@infineum.net N-V Member Present_
Elisa Santos elisa.santos@infineum.com N-V Member Present ___l/
Hirano Satoshi satoshi_hirano_aa@mail.toyota.co.jp N-V Member Present_
Philip R. Scinto prs@lubrizol.com N-V Member Present_
Thomas Smith trsmith@ashland.com N-V Member Present__;{
Don Smolenski Donald.smolenski@evonik.com N-V Member Present__
Robert Stockwell robert.stockwell@chevron.com N-V Member Present __)/
Chris Taylor chris.taylor@vpracingfuels.com N-V Member Present __i{
Ben Weber bweber1@sat.rr.com N-V Member Present__
Angela Willis angela.p.willis@gm.com N-V Member Present_
LA
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llIH Surface Finish Capability Analysis

Amanda Miller
March 8, 2017
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Post Matrix Data: Models for RK, RPK, RVK, and RZ

/2 |_ab is significant for the RK, RPK, RVK, and RZ
parameters.

#2 Cylinder location is not significant for any of the
parameters.

/2 Capability analysis was performed in order to determine
whether the specification limits are appropriate for the
post matrix data that has been collected.

/2 After the capability analysis was performed, suggested
limits were calculated using the average of the data +/-
3*standard deviation of the data.

2 Afton

cccccc

AftonChemical.com Fassion for Solutions”




http://www.aftonchemical.com/

http://www.aftonchemical.com/



Post Matrix Data: Raw Data for RK by Lab

» Range of Full Data: 0.798 to 2.808

Scatterplot of RK vs Obs
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‘ Post Matrix Data: Model for RK

Response RK
Whole Model LTMSLAB Cylinder
Effect Tests Least Squares Means Table Least Squares Means Table
Sum of Least Least
Source Nparm DF S:u“alres F Ratio Prob= F Level SqMean  Std Error Mean Level SqMean  S5td Error Mean
LTMSLABE 4 4 2,5259034 11.2998 <.00017 A 1.3910278 0.02785970 1.39103 1 1.2038826 0.03966684 1.24032
Cylinder 5 5 01314866 0.4706 0.7980 B 1.1485128 0.02676674 114851 2 1.2508826 0.03966684 1.28732
D 1.2906667 0.03216961 1.29067 3 1.2109281 0.03966684 1.24736
E 1.0495000 0.09650884 1.04950 4 1.2449281 0.03966684 1.28136
G 1.2804444 0.03216961 1.28044 3 1.2175872 0.03966684 1.25402
LS Means Plot 6 1.2639735 0.03966684 1.30041
3 LS Means Plot
3
254
2 L 25
= 7 § 5
2154 4 =
o '“-——-.___!____-——{L—-._______ _—* 2 15+
1 -+ ¥ P —F 3 —F 3 1
l_
A " e " Dp " B T @
LTMSLAE 1z "oz a5 T 4
Cylinder
7 |Lab is significant in the model for RK, meaning lab Least
has a significant affect on the value of RK revel > Mean
' A A 1.3910278
; ; i ; D AB 1.2906667
/N
7 |ab Ais significantly different from Lab B and E. C  AB 1804444
i i ifi i B C 11485128
/N
7 Lab B is significantly different from Lab A, D and G. : D
”

Lab D and G are Significantly different form Lab B. Levels not connected by same letter are significantly different.

2 Afton
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Post Matrix Data: Process Capability for RK Data for all
Cylinders and RK Data for Average Over Cylinders

7 RK is slightly off target C, and C,,, are not quite equal. The spread
for RK Is also too large for these limits since C, and C,, are less
than 1.

Process Capability Report for RK

0.51 LSL usL 2.03
Process Data ' ‘ ‘ ‘ Overall

LsL 0.75 | | | | — — —. Within

Target : 1 i ‘ _

usL 1.5 Overall Capability

Sample Mean 1.26847 Pp 0.49

Sample N 264 PPL 0.68

StDev(Overall) 0.253131 PPU 0.30

StDev(Within) 0.210349 Ppk 0.30
Cpm *

Potential (Within) Capability

Cp 0.59
CPL 0.82
CPU 0.37
Cpk 0.37

06 09 12 15 18 21 24 27

Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 20269.79 6854.72
PPM > USL 56818.18 180179.98 135510.67
PPM Total 56818.18 200449.77 142365.38

Recommended Limits: 0.51 to 2.03 A Afton
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Post Matrix Data: Raw Data for RPK by Lab

» Range of Full Data: 0.23 to 0.786

Scatterplot of RPK vs Obs
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Post Matrix Data: Model for RPK

Response RPK
Whole Model LTMSLAB Cylinder
Effect Tests Least Squares Means Table Least Squares Means Table
Sum of Least Least
Source Nparm DF Squares FRatio Prob> F Lewvel SqMean  Std Error Mean Level SqMean  Std Error Mean
LTMSLAB 4 4 021012688 51518 0.0005 A 046651389 0.01190050 0.466514 1 0.38759080 0.01694402 0.408818
Cylinder 5 5 003424180 06716 0.6453 B 0.42693590 0.01143363 0.426036 2 0.41400808 0.01694402 0.436136
D 040250250 0.01374152 0402503 3 041043171 0,01694402 0.431650
E 0.32266667 0.04122455 0.322667 4 0.41052262 0.01694402 0.431750
G 042155556 0.01374152 0.421556 5 0.40097716 0.01694402 0.422205
LS Means Plot 6 0.42388625 0.01694402 0.445114
08 LS Means Plot
07.] 08
g 6] L 074
= 5 06-
(%] 05 o
E 04- I-_______‘i_————{.._____ f___/--{ é 0.5
s —+ I S B S S
03
02 A " 8 " o " £ ' @ 02
LTMSLAE - -
Cylinder
. . . . Least
# | ab is significant in the model for RPK, Level Sq Mean
: i i A A 046651389
meaning lab has a significant affect onthe § 1. Joasee
value of RPK. G A B 042155556
] ) o ) D B 040259259
/ |ab Ais significantly different from Labs D E B 0.32266667
and E Levels not connected by same letter are significantly different.

2 Afton
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Post Matrix Data: Process Capability for RPK Data for all
Cylinders and RPK Data for Average Over Cylinders

72 In both cases, RPK seems to be on target since C, and C,, are
approximately equal, and the spread for RPK is not too large since

C, greater than 1.
Process Capability Report for RPK

0.12 1sL 0.74 USL
Process Data — Overall

LSL 0.13 — — —- Within

Target

usL 0.8 Overall Capability

Sample Mean  0.42928 Pp 1.08

Sample N 264 PPL 0.96

StDev(Overall) 0.103812 PPU 1.19

StDev(Within) 0.104748 Ppk 0.96
Cpm *

Potential (Within) Capability

Cp 107
CPL 0.95
CPU 1.18
Cpk 0.95

02 03 04 05 06 07 08

Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 1970.18 2137.37
PPM > USL 0.00 177.77 200.71
PPM Total 0.00 2147.95 2338.08

Recommended Limits: 0.12 to 0.74 2 Afton
AftonChemical.com (Or Ieave Ilmlts unchanged) Fassion for Solutions’
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Post Matrix Data: Raw Data for RVK by Lab

»” Range of Full Data: 0.588 to 1.509

Scatterplot of RVK vs Obs
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‘ Post Matrix Data: Model for RVK

Response RVK
Whole Meodel LTMSLAB Cylinder
Effect Tests Least Squares Means Table Least Squares Means Table
Sum of Least Least
Source Mparm DF Squares FRatio Prob>F Level S5qgMean  5td Error Mean Level SqMean  5td Error Mean
LTMSLAB 4 4 18346319 280002 0001 A 0.8530000 0.01508336 0.85300 1 0.80465583 0.02147579 0.883205
Cylinder 5 5 00195078 02382 00453 B 0.8665641 0.01449162  0.86656 2 080845120 0.02147578 0,887000
D 1.0389630 0.01741676 1.03896 3 0.90295120 0.02147579 0.891500
E 00281667 0.05225028 092817 4 0.90436038 0.02147579 0,892900
G 07944074 0.01741676 078441 5 0.87836038 0.02147579 0,866900
LS Means Plot 6 0.89854220 0.02147579 0.887091
1.6 LS Means Plot
16
L 14
g 14-
3 12- 2
= 3 1.2
4 1] T i =
= — v
z 08 T I x I I F 5 3
06 e 08—
A B D E G 06-]
LTMSLAB 1z T3 s 5 ' 6
Cylinder
7 |ab is significant in the model for RVK, meaning e
lab has a significant affect on the value of RVK. kel o Mean
/2 |ab D is significantly different from L A B E ABC 09281667
ab D is significantly different from Labs A, B, : D oo
and G. A B C 08530000
G C 07944074
/2 |Labs B, G, and D are Slgnlflcantly different from  Levelsnot connected by same letter are significantly different.

each other.

2 Afton
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Post Matrix Data: Process Capability for RVK Data for all
Cylinders and RVK Data for Average Over Cylinders

7 In both cases, RVK is extremely off target since C, and C, are not
equal, but the spread for RVK is not too large since C,, is greater

than 1. Process Capability Report for RVK
0.43 LSL 1.34 usL
Process Data ! 1 1 : Overall
LSL 1 — — —. Within
Target -
usL 2.5 Overall Capability
Sample Mean 0.884769 Pp 1.65
Sample N 264 PPL -0.25
StDev(Overall) 0.151228 PPU 3.56
StDev(Within) 0.135655 Ppk -0.25
Cpm
Potential (Within) Capability
Cp 184
CPL -0.28
CPU 3.97
Cpk -0.28

0.6 0.9 1.2 1.5 1.8 2.1 2.4

Performance
Observed Expected Overall Expected Within
PPM < LSL 791666.67 776960.52 802182.05
PPM > USL 0.00 0.00 0.00
PPM Total 791666.67 776960.52 802182.05

Recommended Limits: 0.43 to 1.34 P2 Afton
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Post Matrix Data: Raw Data for RZ by Lab

»” Range of Full Data: 0.324 to 5.686

Scatterplot of RZ vs Obs
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‘ Post Matrix Data: Model for RZ

Response RZ
Whole Model LTMSLAB Cylinder
Effect Tests Least Squares Means Table Least Squares Means Table
Sum of Least Least
Source Nparm DF Squares FRatio Prob:=F Level SqMean  Std Error Mean Lewvel SqMean  Std Error Mean
LTMSLAB 4 4 2405266 245606 <0000 A 36761806 005831253 3.67618 1 33003603 0.08302578 3.32300
Cylinder 55 1222105 09983 04103 B 31925385 005602486 3.19254 2 34865676 008302578 3.50023
D 38520026 0.06733351 3.85200 3 34215648 0.08302578 344420
E 32780000 0.20200052  3.27800 4 34777239 0.08302578 3.50036
G 31084444 0.06733351  3.10844 5 33678376 0.08302578 3.30048
LS Means Plot & 34746330 0.08302578 349727
& LS Means Plot
5] &
§ 49 . P >
I e I B .
9 : 5] —F —F—F————F —I
N2 4
1 ¥ 27
l_
0 a " 8 ' Do " B ' @ 0
LTMSLAB - - -
Cylinder
. . ‘e . . Least
7 |ab is significant in the model for RZ, meaning tevel 5q Mean
. - D A 3.8520926
lab has a significant affect on the value of RZ. 2 a1 3660
S _ E AB 32780000
7 |abs D and A are significantly different from B B 31925385
G B 31084444
LabS B and G Levels not connected by same letter are significantly different.

2 Afton
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Post Matrix Data: Process Capability for RZ Data for all
Cylinders and RZ Data for Average Over Cylinders

72 In both cases, RZ is extremely off target since C, and C, are not
equal, and the spread for RZ is too large since C, is less than 1.

Process Capability Report for RZ

1.71 LSL 5.17 UsL
Process Data ! : : : Overall

LSL 3.5 — — — - Within

Target -

uUsL 6 Overall Capability

Sample Mean  3.44409 Pp 0.72

Sample N 264 PPL -0.03

StDev(Overall) 0.576669 PPU  1.48

StDev(Within) 0.563358 Ppk -0.03
Cpm

Potential (Within) Capability

Ccp 074
CPL -0.03
CPU 1.51
cpk -0.03

0.75 1.50 225 3.00 3.75 450 525 6.00

Performance

Observed Expected Overall Expected Within
PPM < LSL 553030.30 538617.64 539527.17
PPM > USL 0.00 4.66 2.85
PPM Total 553030.30 538622.30 539530.02

Recommended Limits: 1.71 to 5.17 A Afton

AftonChemical.com Fassion for Solutions”
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Specification Limits

7 Current Specification Limits:
- RK:0.75t0 1.5
-~ RPK:0.13t00.8
~ RVK: 1to 2.5 (temporarily suspended)
~ RZ: 3.5 to 6 (temporarily suspended)
/’ Recommended Specification Limits (based post matrix
data, mean * 3*standard deviation):
~ RK:0.51t0 2.03
-~ RPK:0.12t0 0.74
-~ RVK:0.431t01.34
~RZ:1.71t05.17

2 Afton
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Post Matrix Data: Capability Analysis on Average
Data for RK and RPK

7/ Capablility analysis for data that was averaged over all
cylinders for each observation.

Process Capability Report for AvgRK Process Capability Report for AvgRPK

LSL UsL LSL usL
Process Data Overall Process Data Overall
LSL 0.75 — — —. Within LsL 0.13 — — —- Within
Target * Target
uUsL 1.5 Overall Capability usL 0.8 Overall Capability
sample Mean  1.26847 Pp 059 Sample Mean  0.42928 Pp 159
sample N 44 PPL  0.81 Sample N 44 PPL 142
stDev(Overall) 0.212982 PPU  0.36 StDev(Overall) 0.0703235 PPU  1.76
StDev(Within) 0.193695 Ppk 0.36 StDev(Within) 0.0760247 Ppk 142
Cpm * Cpm *
Potential (Within) Capability Potential (Within) Capability
Cp 065 Ccp 147
CPL 0.89 CPL 131
CPU 0.40 CPU 1.63
Cpk  0.40 Cpk  1.31
= = e
= T T T T
0.9 1.2 1.5 1.8 2.1 0.18 0.27 036 045 054 063 072 0381
Performance Performance
Observed Expected Overall Expected Within Observed Expected Overall Expected Within
PPM < LSL 0.00 7459.95 3717.47 PPM < LSL 0.00 10.42 41.32
PPM > USL 68181.82 138494.93 115974.82 PPM > USL 0.00 0.07 0.54
PPM Total 68181.82 145954.88 119692.29 PPM Total 0.00 10.48 41.86

Range of Average Data: 0.9138 to 2.125 Range of Average Data: 0.323 to 0.5905
2 Afton
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Post Matrix Data: Capability Analysis on Average

Data for RVK and RZ

7/ Capablility analysis for data that was averaged over all

cylinders for each observation.

Process Capability Report for AvgRVK Process Capability Report for AvgRZ
LSL usL LSL usL
Process Data Overall Process Data Overall
LsL 1 — — —- Within LsL 3.5 — — —- Within
Target Target
usL 25 Overall Capability USL 6 Overall Capability
Sample Mean  0.884769 Pp 1.95 Sample Mean  3.44409 Pp 0.91
Sample N 44 PPL  -0.30 Sample N 44 PPL  -0.04
StDev(Overall) 0.128063 PPU  4.20 StDev(Overall) 0.458402 PPU  1.86
StDev(Within) 0.114936 Ppk  -0.30 StDev(Within) 0.504388 Ppk -0.04
Cpm Cpm
Potential (Within) Capability Potential (Within) Capability
Ccp 218 cp 0.83
CPL -0.33 CPL -0.04
CPU 468 CPU 169
Cpk -0.33 Cpk -0.04
4
T T T T
0.6 0.9 1.2 1.5 1.8 21 2.4 5.5 6.0
Performance Performance
Observed Expected Overall Expected Within Observed Expected Overall Expected Within
PPM < LSL 795454.55 815886.12 841966.10 PPM < LSL 636363.64 548536.72 544130.53
PPM > USL 0.00 0.00 0.00 PPM > USL 0.00 0.01 0.20
PPM Total 795454.55 815886.12 841966.10 PPM Total 636363.64 548536.73 544130.74

R

ange of Average Data: 0.651 to 1.205 Range of Average Data: 2.6 to 4.67

AftonChemical.com
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