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Overview

e 40 tests included
e 16 IAR (2 stands; 8 tests per stand; 2 engine builds per stand)
e 16 SwRI (2 stands; 8 tests per stand; 2 engine builds per stand)
e 8 LZ (1 stand; 2 engine builds)

e 2 oils tested (low event oil and high event oil)

e Each oil tested in duplicate within each stand-engine build
combination



Data Table

Engine Block Run Hours

Cylinder Head Run Hours

Avg All Cylinder PP &

Lab |Stand # Engine # Run ID/Test # Qil Previous Oil (at test start) (at test start) MFB2 sqrt(LSPI +0.5) | Test Start Time | Test Start Date EOT Date
IAR 60 P110 60-0-68 High Event None 8 8 19 4.415880433 16:30 10/20/2015 10/22/2015
IAR 60 P110 60-0-69 High Event| High Event 24 24 14.5 3.872983346 9:32 10/22/2015 10/23/2015
IAR 60 P110 60-0-70 Low Event | High Event 42 42 0.5 1 15:46 10/23/2015 10/24/2015
IAR 60 P110 60-0-71 Low Event| Low Event 58 58 1.75 1.5 13:57 10/24/2015 10/26/2015
IAR 60 P19 60-0-72 Low Event| Low Event 72 72 0.25 0.866025404 14:43 10/27/2015 10/28/2015
IAR 60 P19 60-0-73 Low Event| Low Event 88 88 0 0.707106781 17:28 10/27/2015 10/29/2015
IAR 60 P19 60-0-74 High Event| Low Event 104 104 9.75 3.201562119 18:07 10/29/2015 10/30/2015
IAR 60 P19 60-0-75 High Event| High Event 120 120 12.25 3.570714214 21:04 10/30/2015 10/31/2015
IAR 62 P110 62-0-65 High Event| High Event 76 76 17.5 4.242640687 14:30 10/27/2015 10/28/2015
IAR 62 P110 62-0-66 High Event| High Event 92 92 19.25 4.444097209 20:09 10/21/2015 10/29/2015
IAR 62 P110 62-0-67 Low Event| High Event 108 108 1.25 1.322875656 20:20 10/29/2015 10/30/2015
IAR 62 P110 62-0-68 Low Event| Low Event 124 124 0.25 0.866025404 13:57 10/31/2015 11/2/2015
IAR 62 P19 62-0-61 Low Event None 8 8 0.5 1 14:14 10/16/2015 10/17/2015
IAR 62 P19 62-0-62 Low Event| Low Event 24 24 0.75 1.118033989 8:58 10/18/2015 10/19/2015
IAR 62 P19 62-0-63 High Event| Low Event 40 40 14.5 3.872983346 16:04 10/19/2015 10/20/2015
IAR 62 P19 62-0-64 High Event| High Event 56 56 18.25 4.330127019 18:05 10/20/2015 10/21/2015
Lubrizol| 336 |[336-1000-1000-01| trnOwé6ctb |High Event None 26 26 21.5 4.69041576 16:07 10/29/2015 10/30/2015
Lubrizol| 336 |[336-1000-1000-01| trn15715b |High Event| High Event 55 55 19.75 4.5 17:40 11/3/2015 11/3/2015
Lubrizol| 336 |[336-1000-1000-01| trntxr3fb Low Event| Low Event 103 103 0.25 0.866025404 21:34 11/4/2015 11/5/2015
Lubrizol| 336 |[336-1000-1000-01| trnw6s8nb |Low Event| High Event 80.5 80.5 1.75 1.5 21:31 11/3/2015 11/4/2015
Lubrizol| 336 |[336-1001-1001-01| trn2wq88b |Low Event| Low Event 59 59 0.75 1.118033989 9:30 11/24/2015 11/25/2015
Lubrizol| 336 |[336-1001-1001-01| trn8r4mdb |High Event| Low Event 80 80 18 4.301162634 15:23 12/1/2015 12/2/2015
Lubrizol| 336 |[336-1001-1001-01| trnc72yxb |High Event| High Event 103 103 13.5 3.741657387 16:05 12/3/2015 12/4/2015
Lubrizol| 336 |[336-1001-1001-01| trnn5dnvb |Low Event| Low Event 28 28 1.5 1.414213562 10:40 11/19/2015 11/23/2015
SwRI 2 LSPI 10 2-0-01 Low Event None 0 0 1 1.224744871 19:12 10/13/2015 10/15/2015
SwRI 2 LSPI 10 2-0-02 Low Event| Low Event 17.46 17.46 1.25 1.322875656 17:43 10/15/2015 10/16/2015
SwRI 2 LSPI 10 2-0-03 High Event| Low Event 31.46 31.46 17 4.183300133 17:41 10/16/2015 10/18/2015
SwRI 2 LSPI 10 2-0-04 High Event| High Event 45.46 45.46 15 3.937003937 11:30 10/18/2015 10/19/2015
SwRI 2 LSPI 11 2-0-05 High Event| High Event 57.96 57.96 14.25 3.840572874 17:20 10/20/2015 10/21/2015
SwRI 2 LSPI 11 2-0-06 High Event| High Event 77.52 77.52 16.5 4.123105626 1:12 10/22/2015 10/22/2015
SwRI 2 LSPI 11 2-0-07 Low Event| High Event 91.52 91.52 0.5 1 22:50 10/22/2015 10/23/2015
SwRI 2 LSPI 11 2-0-08 Low Event| Low Event 104.76 104.76 1 1.224744871 21:28 10/23/2015 10/24/2015
SwRI 4 LSPI 10 4-0-05 Low Event| Low Event 60.51 60.51 1.75 1.5 18:03 10/20/2015 10/21/2015
SwRI 4 LSPI 10 4-0-06 Low Event| Low Event 74.51 74.51 1.75 1.5 18:57 10/21/2015 10/22/2015
SwRI 4 LSPI 10 4-0-07 High Event| Low Event 88.51 88.51 17 4.183300133 16:08 10/22/2015 10/23/2015
SwRI 4 LSPI 10 4-0-08 High Event| High Event 102.51 102.51 23.5 4.898979486 17:52 10/23/2015 10/24/2015
SwRI 4 LSPI 11 4-0-01 High Event None 0 0 25 5.049752469 2:35 10/14/2015 10/15/2015
SwRI 4 LSPI 11 4-0-02 High Event| High Event 16.23 16.23 21 4.636809248 22:00 10/15/2015 10/16/2015
SwRI 4 LSPI'11 4-0-03 Low Event| High Event 30.15 30.15 0.25 0.866025404 22:00 10/16/2015 10/17/2015
SwRI 4 LSPI1 11 4-0-04 Low Event| Low Event 44,15 44,15 0.75 1.118033989 22:31 10/17/2015 10/18/2015
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The number of LSPI events is shown for each of the 4 valid iterations per test



Regression Analysis —HEO & LEO

IAR tends to Least
. Level Sq Mean
be more mild Lubrizol A 27862200
SwRl A 27633239
Compared to IAR A 2.5355524
LZ and SWRl Levels not connected by same letter are significantly different.
Term Probz |t]
Lab[IAR]:Stand #[60] 0.0771
Overall Effects Table Loae LBDISWRIStand #(2
e
Level 5q Mean
Source DF Prob>F [lAR]GO0 24042839
— prob> [y IAB Stand 60 tends to be more
Stand £[Lab] 2 0.0156° lLubrizel2336 272362200 Mild than Stand 62
Engine £[Lab] 3 0.0441° [SwRI]2 2.5841748
ol oo [SwRIj4 224241 SwRI Stand 2 is more mild than
Cylinder Head Run Hours (at test start)(0,124) 1 0.0237
Carry Over Effect not included,; Stand 4
No strong evidence of its effect
Term Prob:= |t]
Lab[IARL:Engine 2[PI10] 0.0122*
Lab[Lubrizol}:Engine £[336-1000-1000-01] 0.2440
Least Lab[SwRI:Engine Z[LSPI 10] 0.4463
Level 5q Mean
IARJPITO 27268602 |AR P110 is more severe than PI9
[IAR]PI9 2.3442446

[Lubrizol]336-1000-1000-01  2.9067269 . .
Lubrizol336-1001-1001-01 26657130 INO strong indication that engines

[SwRILSPITO 28186534 gignificantly differ within other labs
[SwRIILSPI 11 2.70753965



Regression Analysis — LEO Only

verall Effects Tabl - i
Overall Effects Table On average, there is no strong evidence to

Eﬂ;rce D; P?:EEEF conclude lab, stand, engine, and cylinder head
d L

Stand #[Lab] » osmn hours affect the number of LSPI events

Engine £[Lab] 3 01976

Cylinder Head Run Hours (attest sta)(0,124) 1 06660  However, there is some evidence suggesting
* |AR is more mild than LZ and SwRI
* |ARPI10 is more severe than PI9

Parameter Estimates Table

Term Prob:=|t]

RUSIEER LLUE e SwRI LSPI 10 is more severe than LSPI 11
Lab[l&R] 01443

Lab[Lubrizol] 0.4677

Lab[IAR]:Engine #[P10] 0.1373 4 ) Y
Lab[Lubrizol]:Engine #[336-1000-1000-01] 0.8676

Lab[SwRI}:Engine 2[LSPI 10] 0.0968

Cylinder Head Run Hours (at test start)(0,124)  0.6407
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Regression Analysis —HEO Only

el st AR tends to be more
g Mean

AR 40103372 mild compared to LZ
Lubrizol 4.3281910
swhl 43301976 and SwRI

Term Probz |t]
Lab[IAR]:5tand 2[60] 0,0455*
Overall Effects Table Lab[SwRI]:Stand #[2]
Source DF Prob=> F
Lab 2 01014 Least _ _
Stand #{Lab] 2 — saMean |AR Stand 60 is more mild than
Engine #[Lab] 3 02608 [:iglgg imii? Stand 62
Cylinder Head Run Hours (at test start)(0,124) 1 0.1513 [ ]_ ) an
[Lubrizol]336  4.3281910
[SwRI]2 3.9067903 : :
. - SRl pprsyn SwRI Stand 2 is more mild than
There is more evidence that Stand 4
cylinder head run hours affects
. Term Prob= |t
LSPI events in HEO results Lab{IAR]:Engine #[PI10] 0.0031
Lab[Lubrizol:Engine #[236-1000-1000-01] 0.2269
Level : :“‘ Lab[SwRI):Engine 2[LSPI 10] 0.9544
eve IEI ean
[IARIPI10 42091005 )
[IAR]PIO 2.9115754 IAR PI110 is more severe than PI9

[Lubrizal]336-1000-1000-01  4.5279406

[Lubrizol]336-1001-1001-01 41234413 No strong indication that engines

[SwRIJLSPI 10 4,3238943 o . L
[SWRIILSPI 11 azsso0e  Significantly differ within other labs



Run ID/Test #

Engine #
Stand #
Lab
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Regression Analysis —HEO Only

All Cylinder PP & MFB2

32

30

EngineStand(lab)
included in the model

] 20

Term
Intercept
Lab[lAR]
Lab[Lubrizol]

Lab[IAR]:EngineStand[PI1060]
Lab[lAR]:EngineStand[PI1062]
Lab[lAR]:EngineStand[PI960]
Lab[Lubrizol]:EngineStand[336-1000-1000-01336] 25157314 factor’s effect from other terms in
Lab[5wRI]:EngineStand[L5P] 102]

Lab[5wRI:EngineStand[L5PI 104]
Lab[5wRI]:EngineStand[L5PI 112]
Cylinder Head Run Hours (at test start)(0,124) 14.064147

40 &0 80
Cylinder Head Run Hours (at test start)

100

120

VIF values give us an indication of
the collinearity among the factors
VIF in the model

1.6936109

L% The higher the VIF the more

1.006726

23414902 difficult it is to separate the
B.6491744

1.9566300
< o70s0 LhE model

2.0445043

This suggests that there could be
engine-stand differences as
opposed to an cylinder head
hours effect

StandEngine

O 21L5P110

+ 2L5PI 1

< 336336-1000-1000-01

2 336336-1001-1001-01

A 4110
4LSPI11 4LSPI 11 is on the high end of # of events
60PID
60PI9  60PI9 is on the low end of # of events
82P10

O &2p1a

10



Regression Analysis —HEO Only

Least
Level 5q Mean
iR 3998735 |AR tends to be the most mild lab
Lubrizol 4.3023039
SwhRl 4.3566030

Overall Effects Table Least
Level Sq Mean

Source DF Prob=F [IAR]PIOED 41444319

Lab 2 0.0871 [IARIPI1062 43423689 . _

EngineStand[lab] 7  0.0315° [IAR]PI960 1361322 A deeper inspection of these
[IAR]PI962 41015552

[Lubrizol]336-1000-1000-01336  4.5952079 dlfferences reveaIS:
[Lubrizol]336-1001-1001-01336 40214100 o At |AR' Stand 60 P|9 iS more

[SwRIILSPI 102 40601520

[SwRIJLSPI 104 45411398 severe than the other

[SwRILSPI 112 3.8818392 d . b .

(SwRIILSP! 114 18439800 stand-engine combinations

e AtLZ engine 1000 tends to
30
‘ be more severe than 1001

i ' e At SwRI, LSPI 11 in stand 4 is

more severe than both

’Fcﬁ? | ' engines in stand 2
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What are these prove-out data trying to tell us?

Option 1: There are only oil differences
(analysis suggests this is not the case, but it’s still possible)

Perhaps 62-0-66 suggests a wide range of variability and the other
differences observed in the data are happening by chance
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What are these prove-out data trying to tell us?

Option 2: There are oil differences and the effect of cylinder head

run hours is real IAR is the most mild lab on average

IAR Stand 60 is more mild than Stand 62
SwRI Stand 2 is more mild than Stand 4

IAR PI110 is more severe than PI9
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What are these prove-out data trying to tell us?

Option 3: There are oil and stand-engine differences
IAR tends to be the most mild lab

At IAR, Stand 60 PI9 is more severe than the other stand-engine combinations
At LZ, engine 1000 tends to be more severe than 1001
At SwRI, LSPI 11 in stand 4 is more severe than both engines in stand 2
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General Comments

 Itis not very clear what explains variability in the number of LSPI events

It’s possible that cylinder head hours affects the variability

Or it could be attributed to something related to setting up engine-stand
combinations

Or it could be that the only difference in LSPI events is the oil
Or it could be build or operational data differences
Or it could be something we have not yet identified or recorded

* The complexity in these data should be kept in mind when setting up LTMS post
precision matrix

We may find that the most conservative approach is an engine-stand based
system



Quest to Understand Sources of variability

 Assume each of the 3 options is plausible

 Mine operational data and build data to identify correlations for further
review
e Mean, median, and standard deviation of each operational parameter
e Summarized by iteration
e Build data is unique to the engine
* Trend lines have been added to plots, but should be used with caution

e Comments
e When option 1 is assumed, build and a few operational differences
could be affecting the number of LSPI events
* These differences generally line up with stand-engine differences
* When options 2 and 3 are assumed, build and operational differences
do not appear to explain the residual variability



Quest to Understand Sources of variability - Option1
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Quest to Understand Sources of variability - Option1

All Cylinder PP & MFE2

All Cylinder PP & MFE2
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Quest to Understand Sources of variability - Option1
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Quest to Understand Sources of variability - Option1
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Quest to Understand Sources of variability — Option2

Build and operational differences do not
appear to explain the residual variability
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Operational Data Plots



Overview

e Operational parameters are plotted versus cumulative time

e Cumulative time is a combination of time from valid iterations
A, B, C, and D; time at start of iteration A = Ohrs

e Each RunlID/Test # is plotted in a separate pane

e Each parameter has plots with a legend for both lab and number of
LSPI events (a.k.a. All Cylinder PP & MFB2)

 CAN data are plotted with and without stand 62
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Oil Gallery
Temperature
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Air Charge
Temperature
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WA O U Y S i b

trnOwbcts trn15715b trn&rdmdb trnc ¥ 2yxb

vateiraiede N R iy

T T T T e e — T e T T
0123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time

30
26

21
16AII Cylinder PP & MFB2

12
-
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Inlet Air
Temperature



Inlet Air Termp (Deg C)

31.0+
20.5-
28.0-
26.5—-
25.0—

31.0+
20.5-
28.0-
26.5—-
25.0—

31.0+
29,5+
28.0-
26.5-
25.0—

31.0+
29,5+
28.0-
26.5-
25.0-

31.0-
29.5+
28.0-
26.5-
25.0-

31.0-
29.5+
28.0-
26.5-
25.0-

31.0-
29.5—
28.0—
26.5—-
25.0-

Run ID/Test #
2-0-1 2-0-02 2-0-03 2-0-04 2-0-05 2-0-0a
eteentepiepiell | ol | sipiblpbiiyeilltee | sy | it e—— ik

2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04
4-0-05 4-0-06 4-0-07 4-0-08 o0-0-68 p0-0-69

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75

Mo moiionton livtee N wipange Dol Dbas ibinihiowsipto s Rebiovionmm Ve e bt e (et Aeonlooied e

62-0-61 B2-0-62 62-0-63 62-0-64 B2-0-65 62-0-66
Yutvniny wmtbiten Rmits | ey el ety | W —— — vt iy i iopnioey Wtes | YOS pagpayney e

62-0-67 62-0-68 trnOwact: trn15715b trn2wqgB8b trn&rdmdb
e jiepiistieplipey |y MRalipiie B Sebp—— = digs s - e
trnc¥ 2yxb trnn3dnvi trnter3fl trnwisink
L I 2 Dol
il

T T T T T T 1
2 3 & 1 14 2 35 & 1M 14 2 35 8 1M 14 2 3 8 114 2 3 8 1 14 2 35 &8 1 14

Cumulative Time

Lab

|AR.
Lubrizol
SwRl
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ZOOMED IN

Inlet Air Termp (Deg )

H.Ill'lanE'Sl# Lﬁb

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06 « AR

+ Lubrizol
« SwRI

31.0

21.0-
30,5
30.0-
29.5-"

31.0
29.57

31.0- .
30.5 | Eotee &
30.0-
29.5-=%

31.0

3‘]'5_}. . EL_.L .. . H T - . L 2,0 . I T R S U
}D"D__=== ——— ——
29.5—_. T T — ol = e | = D . T | e e e === = e

62-0-67 62-0-65 trnQwbctb tm15715b trn2wqg88b trn8rdmdb
31.0

3‘].5__: .E-_ - _.-é = ias =T
N - == = W el e ————
29.5 :

trnc’ 2yxb trnn3dnvb trntxr3flb trnwbs8&nb
31.0
3054 . .

A i i e

29.5 ) o
T I I I I T I I I I T I I I I T I I I I T I I I I T I I I I
2 5 & 114 2 5 8 M4 2 5 &8 MMM 2 5 38 N4 2 5 8 M4 2 5 & 14

Curnulative Time



Inlet Air Termp (Deg C)

31.1
30.8
30.5+
30.2 -

299 —

29.6—
29.3-

31.1
30.8
30.5
30.2
29.9-

286 °

20.3-

31.1
30.8—
30.5
30.2 -
20.9-
29.6-
29.3+

31.1
30.8

30.5--

29.9-

296" 7

20.3-

31.1
30.8
30.5

299 ===

29.6—
29,3

2-0-01 2-0-02

Low Event Oil

Run ID/Test #

2-0407 2-0-08

4—1;]3 :: 4-0-04 | :- =_ 5:41]-1]52-; f_f 4-0-06
B T BT — —
trn2wg8sb B trnn5dnvl trntxr3fb | trnwﬁs.B-nb

e —

T
49 11 13

ARD L S L R L R
012345

Cumulative Time

LI B
9 11

= —

17T
678

4.0
3.0
204l Cylinder PP 8 MFB2
1.0
0.0
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Inlet Air Temp (Deg &)

2-0-03

2-0-04

High Event Oil

Run ID/Test #

2-0-05

2-0-06

W34 Zii inail DL Liaiil gk
300
sa7.| o oo FE e - TLioT
204
4-0- 4-0402 4-007 4-0-08
309
306 : .
WL L =L e = B - -
300
wr T = — S oo e T T -
yl =
B0-0-68 a0-0-69 a0-0-74 B0-0-75
309, . . : : : : : : : : .
3065 srni x bl D m il hal LD mme llnem Do D B el i s
303
30,0
207 =
AL T T m mim ot | Dm e m i mm T re T m e s e Sreene e Tmroe e e
B2-0-63 B2-0-64 B2-0-65 BZ-0-66
309
306 . : : : . : :
203 : : - .. EE R IS -
30,0
207 : S - = -
294 .
trnOwbct: trn15715b trn&rdmdkb trnc T 2yxb
309
306
3034 | . : - I R LR
M- == e = —
g | = ERNES IS
204 :

1 13

= —

1 13 0123
Cumulative Time

T T
456748

9 11 13

e —

11 13

30
26

21
15“” Cylinder PP & MFB2

12
7
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Inlet Air
Pressure



Inlet Air Prassure (kPaG)

0.21+
0,16
0.11
0.06
0.01
0004 —

0.21+

Run ID/Test #

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

2-0-07 2-0-08 4-0-M 4-0-02 4-0-04

4-007 4-0-08 60-0-68 60-0-69
[y m T T
021 60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
o
g-g?:h“ﬂ mads meaviiinh bk dvey Sonadatinuvey  miven Sntoune el SUERS WIS TR RS EENMNAS BN
0.04-
021 62-0-61 62-0-62 62-0-63 £2-0-64 62-0-65 62-0-66
016
0.1+
3-316——-—-_ WA SRl SIS S SRS S MRS VN et AT MR R el G A
0.04-
021 62-0-67 62-0-68 trn0wéctb tm15715b trn2wgisb trn8rdmdb
016
0.1+
0.06 - et mmestemams e weta o DNl | SRR m
0,04
0,21 trncT 2yxb trnnSdnvb trntxr3fl trnwBs&nb
016
0.1+ :
u-us—m “ (T T T
0.01
0.04
| | | I I | | | I I T | | I I | | | I I | | | I I | | | T T
2 3 & 1M 14 2 53 & 1 14 2 3 8 11 14 2 53 & 1 14 2 3 & 1M 14 2 3 4 1 14

Cumulative Time

Lab

|&R.
Lubrizol

SwhRI
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Inlet Air Fressure (kPai@)

0.19—
0.15+
0.11+

el
0.05—

<0001 —
0,05

0.19+
0.15+
0.11+
0.07 —
0.03

0,01 ="

0,05

0.19—
0.15
0,11+
0.07 —
0.05—
<0001 —
0,05

0.19+
0.15+
0.11+
0.07
0.03
<0001 —
0,05

0.19+
0,15
0,11+
0.07 —
0.03
20001 —
-0,05—

Low Event Oil

Run ID/Test #

2-0-01 2-0-02 2-0-07 2-0-08

60-0-M1

62-0-68

62-0-62 62-0-67

62-0-61

el aubiimbiel Maan Wbl s ANEREY Rl

trn2wgdsb trnn3dnvl trntxr3fb trnwbs8nb

T
0

T
49 11 13

LR R
49 11 13 0

T T
g9 11 13 012345
Cumulative Time

T T T T T T T T T T T T T T T T
23456739 11 13 01234567 67 1234567

4.0
3.0
204N Cylinder PP & MFB2
1.0
0.0
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Inlet Air Prassure (kPaG)

0,18
014
0.10-
0.06—
0.02 -
-0.02 -

0.18-

High Event Oil

Run ID/Test #

2-003 2-0-05 2-0-06

. N u . |i Illlli |'-|I|'|| '|'| . " ) - ) -

4-0-07

2-0-04

4-0-02 4-0-08

4-0-01

014 - .
0.10-{-

0.06—
0.02 -

002 L

0.18-
0.14-
0.10-
0.06—
0.02 -
-0.02 -

0.18-
0.14-
0.10-
0.06—
0.02 -
-0.02 -

0.18-
014
0.10-
0.06—
0.02 -
-0.02 -

62-0-63 62-0-64 62-0-65 62-0-66

trn0wbct trm15715b trnc7 2yxb

T T
29 11 13 012345
Curnulative Time

TTT7 171 71 T T I T I
6789 11 13 01 29 1 13

e —

T
9 11 13

30
26
21

‘IﬁA“ Cylinder PP & MFB2
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7
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Exhaust Back
Pressure



Exhaust Back Pressure (kPah)

Run ID/Test #

2-0-M 2-0-02 2-003 2-0-04 2-0-05 2-0-06
105.3
1048
10, T | e et e etk ey B a s | I W ——— el
T8 ] T — ——— ———] e e e S — —————————— ————/——] e
103.3

2-0-07 2-0-08 4-0-01 4-002 4-003 4-0-04
105.3 - ==
1048 L B T
1043 |- = S PR _. | .o | EE— -
103.8— b — e -
103.3

4-0-05 4-0-06 4-0-07 4-0-08 60-0-68 60-0-69
105.3
1048
1043 - b o e . S —
103.8 | ———r e—— e b e ML
103.3

80-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
105.3
1048
1M'3_“  — e — "1 _. e —— —— — —— [ = T oy -
103.5 | == - —— —_— = S Tew e o
103.3

62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66
105.3
1048
104, 3 - i . - . i s - e s . P Y T R T R S S ¥ W S—
[N e s e e e e e e e L ————————
103.3

62-0-67 62-0-68 trnOwactz trn15715b trn2wgd 8k trn&rd mdk
105.3
1048 R
104,3 L ... - . - [T N TN ——— — ]
103.5 | o e r— T — —— —— s — o ;-
103.3 - ’ e

trnc7 2yxb trnn5dnvi trntxr3fb trnwbs&nkb
105.3 o e
LEbi= R ..
104, 3 —| ————— [ T R (P e p—
103.8 - e e S
10337 % _r =

T T T 1 T T T 1 T T T 1 T T T 1 T T T 1 T T T 1
2 3 8 1 14 2 35 &8 1 14 2 35 8 1 14 2 5 8 1M 14 2 3 8 114 2 35 8 1 14

Cumulative Time

Lab

|&R.
Lubrizol
SwRl
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Exhaust Back Pressure (kPaA)

105.3 -
105.0 -
104.7
1044

1041 =

103.8-
103.5-

105.3
105.0 -
104.7 -
104.4 -
104.1
103.2 -
103.5

105.3 -
105.0
104,7
104.4 -
104.1 -
103.8
1035

105.3
105.0 -
104.7 -
104.4 -
104,71
103.3 -
103.5

105.3 -
105.0
104.7 -
104.4 -
104.1 -
103.8
103.5

Low Event Oil

Run ID/Test #
2-0-01 2-002 2-007

2-0-08

4-0-03 4-0-04 4-0-05

4-0-06

60-0-70 80-0-71 60-0-72

B0-0-73

62-0-61 62-0-62 62-0-67

trn2wgd ik trntxr3fb

62-0-68

trnwhsinb

T
1

T
2

T
3

T T7 T
49 11 13 0123456789 11 13

Cumulative Time

T T T
456729 11 13 012

T
0

T
1

T
2

T
3

I
4

T
5

T
]

T
7

T
8

9 11 13

4.0
3.0
204l Cylinder PP 8 MFB2
1.0
0.0
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Exhaust Back Pressure (kP ad)

105.2
104.8
104.4
104.0
103.6
103.2 -

105.2
104.8

2-003

Run ID/Test #

2-004

2-0-05

High Event Oil

2-0-06

1044 |

104.0-
103.6
103.2 -

105.2
104.8 -
104.4
104.0 -
103.6
103.2 -

105.2
104.8 -
104.4

. .

103.6
103.2 -

105.2 -
104.8 -
104.4
104.0-
103.6
103.2 -

| | 4;-(;1 N - | 4;]-02 ----- | -4-1'.]-0? | ;I--U-GB )
-____-.;;-;B-. - - _EU-U-E'EI ) 60-0-74 Eﬂ:;-?ﬁ |
--;2_-(]-;3 | | R .--..--;Z-I:_ B 62-0-65 ) -_62-0-66
“ -tm;lu:ri-ictl:-:- o -tm:ﬁ?:jb L -_tr-n;rd-mdb L tmc?;yxb:%_-"

11 13

T T T T T T T T T
0123456789 11 13

T T T 17 T7]
0123456789

Cumulative Time

B R
1113 0123456789 11 13

30
26

21
mﬁ.ll Cylinder PP & MFB2

12
-
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Fuel
Temperature



Fuel Termp (Deg C)

9.5e+19—
T.5e+19-
5.5e+19
3.5e+19-
1.5e+19—

9.5e+19—
T.5e+19-
5.5e+19—
3.5e+19
1.5e+19—

9.5e+19+
T.5e+19—
5.5e+19—
3.5e+19
1.5e+19—

9.5e+19+
T.5e+19—
5.5e+19—
3.5e+19
1.5e+19—

9.5e+19—
T.5e+19-
5.5e+19—
3.5e+19
1.5e+19—

9.5e+19—
T.5e+19-
5.5e+19—
3.5e+19
1.5e+19—

9.5e+19—
T.5e+19-
5.5e+19—
3.5e+19
1.5e+19—

2-0-01

2-0-02

Run ID/Test &

2-0-03

2-0-04

2-0-05

2-0-06

2-0-07

2-0-08

4-0-01

4-0-02

4-0-03

4-0-04

4-0-05

4-0-06

4-0-07

4-0-08

60-0-65

60-0-69

60-0-70

60-0-71

B0-0-72

60-0-73

80-0-74

60-0-75

B62-0-61

B2-0-62

B2-0-63

B2-0-64

B2-0-65

B2-0-66

B62-0-67

B2-0-68

trn0wbct

trn15715b

trn2wglsb

trnérd mdb

trnc ¥ 2yxb

trnn3dnvb

trntxr3fb

trnwhs8n

b

T 1
5 & 11 14

T T 1
2 5 8

Cumulative Time

T 1 T
11 14 2 5 &

Lab

IAR
Lubrizol
Swhl
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Fual Temp (Deag & ZOOMED IN

34—
32
30—

28

Run ID/Test #

2-0-01 2-002 2-0-02 2-0-04 2-0-05 2-0-06
4-00 4-0-02 4-0-03 4-0-04
4-005 60-0-68 60-0-69

| i v«p-—- U A Y SO
60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75

DY DI W o s gt B ”‘Mp" o il ke O WY A O
62-0-61 62-0-62 62-0-63 62-0-p4 62-0-63 62-0-6b

W betetntis s il IR NNie i Jalife Dsiptoss (bl Aot el ety it rees Vgl A tetorein e

62-0-67 62-0-68 trnOwbctz trn15715b trn2wg88b trn8rdmdkb

v Mfaie Yt ivoras Sl il Wb WAy Wttt o e

trnc ¥ 2yxb trnn5dnvi trnter3fb trnwbs8nb

Pt/ SR WY VAT o

T 1 T T T T 1 T 1 T 1 T T T T 1 T T T 1
2581114 2 5 &8 1 14 2531114 2531114 2 5 84 11 14 2 5 & 1 14

Cumulative Time

Lab

|AR
Lubrizol
SwRl
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Fuel Ternp (Deg C)

Low Event Oil

Run ID/Test &

2-0-01 2-0-02 2-0-07 2-0-08
R e T Ay
4-0-03 4-0-04 4-0-05 4-0-06
60-0-70 60-0-71 60-0-72 60-0-73

34_
32_- . N -
el LBl PR Loy BT Py
26 ’
62-0-61 62-0-62 62-0-67 62-0-68
34 -
2
30| lyingn hpseownonln i) Niioidm fivina Ay e o oons MAMIANY o
28
26
trn2wqB8b trnnSdnvhb trnter3fh triwbs8nb
3_4_
32-
o W R I WA W
28
L n e o B e e o B A e e L B B e L R R M A A R
0123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789

Cumulative Time

4.0
3.0
204l Cylinder PP & MFE2
1.0
0.0
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Fuel Ternp (Deg ©)

33.53
32.0-
30.5
29.0-
27.5

33.5+
32.0-
30.5-
29.0-
27.5-

33.5+
32.0-
30.5-
29.0-
27.5-

33.5+
32.0-
30.5-
29.0—
27.5-

33.5+
32.0
30.5
29.0—
27.5-

High Event Oil

Run ID/Test &
2-0-03 2-0-04 2-0-05 2-0-08 m
Vo™ N A
4-0-M 4-0-02 4-0-07 4-0-08
-

60-0-68 B0-0-69 Eﬂi: 80-0-75
S ST wremy———

62-0-63 a2-0-64 B2-0-65 B2-0-66

Joitin Pppant/irion A Foiin oo i mm-}-w ,W,mm

trnOwéGcio trn15715b trn&rdmdb trnc ¥ 2yxk

R i ey

RS AR R R A B RIER R T T T T7] T T T T T T T TmT
0123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time

30
26

21
mAII Cylinder PP & MFE2
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-
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Fuel Flow



Fuel Flowe (kg/hr)

166
15.8
15.0
14.2

166
15.8
15.0
14.2 -

166
15.8
15.0
14.2 -

166
15.8
15.0
14.2

16,6
15.8
15.0
14.2

16,6
15.8
15.0
14.2-

166
15.8
15.0

2-0-01

Run ID/Test #
2-0-03 2-0-04

n T

2-0-06

4-0-04

4-0-05

60-0-70

60-0-71

60-0-72 60-0-73

.
“'I.. . .I..Il |II ‘.H .‘

62-0-61

W O i o S e i i i

62-0-67

i S U ) iy e s (R

trnc’ 2yxb

14.2-

62-0-62

62-0-65

trnn3dnvb

62-0-65

62-0-63 62-0-64

trndwbcth trm15715b

trntur3fb trnwbsinb

60-0-74

trn2wgdab

60-0-75

62-0-66

trn8rdmdb

i i

T 1 T T T 1 T T T 1
11 14 2 5 8 1 14 2 5 8 1 14

Curnulative Time

2

5

3

1
11 14

Lab

|&R.
Lubrizol
SwRl
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Fuel Flow (kg/hr)

16.4—
16,0
15,6
15.2
14.8
144
14.0-

16.4—
16,0

156 .

15,2
14,3
14.4-
14.0-

16.4—
16.0—
15.6
15.2
14.8
144
14.0-

16.4—
16.0
15.6
15.2
14.8
14.4
14.0

16.4—
16,0
15,6
15.2
14.8
144
14.0

Low Event Oil

Run ID/Test #
2-0-01 2-0-02 2-0407 2-0-08

4-0-03 4-0-04 4-0-05 4-0-06
= it oicuimenti
60-0-70 60-0-71 60-0-72 60-0-73

= -t . . e
s =
H b . . -
- g

62-0-61 62-0-62 B2-0-67 62-0-68

. :. _‘ ' “ - III- u )
B . - - - 1 - .
» I‘ I | I |'| 0] .' m _

trn2wgdab trnnSdnvl trntr3fb trnwbsank

T T
g9 11 13 012345
Cumulative Time

R R R TTTTT L L L L R I R R
01234567 6789 11 13 0123456789

4.0
3.0
204l Cylinder PP 8 MFB2
1.0
0.0
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Fuel Flowe (kg/hr)

170

146
140

170+

146
1410

170+

146
1410

170
164
158
152
14.6
1410

170
164

High Event Oil

Run ID/Test #
2-003 2-0-04 2-0-05 2-0-06

4-0-01 4-0-02 4-0-07 4-0-08

60-0-74 60-0-75

62-0-63 62-0-64 62-0-65 62-0-66

sg an. .

152
14.6
1410

T TTT T Iv [T T[T [ [ [ "
249 11 13

T T
9 11 13 012345
Cumulative Time

T T T
a9 11 13 0

1 13

L —

71
67

= —

‘IEA“ Cylinder PP & MFB2
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Air Charge
Pressure



Air Charge Pressure Abs

2184
210
202
194
186

2184
210
202
194
186

218+
210
202
194
186

218+
210
202
194 -
186

218+
210
202

186

218+
210
202
194
186

218+
2104
202
194

186

Run ID/Test #
2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

e e

2-007 2-0-08 4-0-1 4-0-02 4-003 4-0-04

———-—-—-———_Mm“—-_-—.

4-0-05 4-0-06 4-007 4-0-08 50-0-68 60-0-69
immpiiad ot | Smbnslaisoeti e, | SRty | RS
WP ST TR TR AR

60-0-70 60-0-71 B0-0-72 60-0-73 60-0-74 80-0-75

i Y A Y raae e

62-0-61 62-0-62 B2-0-63 B2-0-64 B62-0-65 62-0-66

62-0-67 62-0-68 trn0wbctb trn15715b trn2wg88k trn8rdmdk
el o vimaiing Wit il Risks minsa DNINAR
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Air Charge Pressure Abs
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Air Charge Pressure Abs
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Barometric
Pressure



Barometric Pressure (kPaf)
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Barometric Pressure (kPaf)
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Barometric Prassure (kPad)
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Atmospheric
Temp
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Atrmospheric Termnp (Deg C)

46
42—
33—
34

26—
27

42
35_
34_

26—
27|

46
42—
33—
34—

26—
77|

4-0-M

60-0-68

62-0-63

4-0-02

60-0-69

High Event Oil

Run ID/Test #

P Al

62-0-64

2-0-05

4-0-07

60-0-74

62-0-65

4-0-03

60-0-75

62-0-66

trndwbct

trn15715b

trnérdmdb

Wﬂ‘/\pﬁ f’“ﬂﬂ

trnc7 2yxb

T
1

|
2

T
3

T
4

T
3

77T
6729

11 13

T
0

I
1

|
2

T
3

I
4

T
3

71T
6729

11 13 0123
Cumulative Time

I
4

T
3

TTTTT ||||||||||||| T
673

|
0

|
1

T
2

T
3

I
4

|
3

T
6

I
7

|
a

T T
9 11 13

30
26

21
mAII Cylinder PP & MFB2

12
-

83



Crankcase
Pressure



Crankcase Pressure (kPa)
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Crankcase Pressure (kPa) ZOOMED IN
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Crankcase Pressure (kPa)
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Crankcase Pressure (kFa) ZOOMED IN
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Crankcase Pressure (kPa)
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Crankcase Pressure (kPa) ZOOMED IN
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Blowby Flow
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Blowebry Flonw (1frnim)

Low Event Oil

Run ID/Test #

2-0-01 2-0-02 2-0-07 2-0-08

4-0-03 4-0-04 4-0-05 4-0-06

60-0-70 60-0-71 60-0-72 60-0-73

62-0-61 62-0-62 62-0-67 62-0-64

trn2wql8k trnn3dnvi trnter3fb trowbs8nb

11 13

T T T T T T T T T T T
1 13 0123456789
Cumulative Time

11 13

L —
L —

4.0
3.0
204l Cylinder PP & MFE2
1.0
0.0

93



Blowby Flow (1 mnin)
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Oil Sump
Temp



il Surnp Temp (Deg ©)
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Oil Surnp Termp (Dag C)
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il Surmp Ternp (Deg C)
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Oil Fiter In
Temp



Qil Filter In Temp (Deg C)

100.1
99.7
99.3 -
93.9-
93.5

100.1
99,7+
99.3 -
93.9-
93.5—

100.1
99,7+
99,3+
93.9-
98.5-

100.1
99.7
99.3 -
93.9-
93.5

100.1
99,7+
99.3 -
93.9-
93.5

100.1
99.7—
99,3+
93.9-
98.5-

100.1
99.7
99.3 -
93.9-
93.5

2-0-01

2-0-07

4-0-05

60-0-70

62-0-61

62-0-67

trncT 2yxb

2-0-02

2-0-08

4-0-06

60-0-71

62-0-62

B2-0-65

trnn3dnvb

WO Sl

Run ID/Test #

2-0-03 2-0-04
4-0-01 4-0-02
4-0-07 4-0-08
60-0-72 60-0-72
62-0-63 b2-0-64
trn0wbct: trn15715b

WW

trntur3ifb

trnwhs8nb

L T

2-0-05

4-0-03

60-0-65

B0-0-74

62-0-65

trn2wgdsb

mwﬂ

2-0-06

4-0-04

60-0-69

60-0-75

62-0-66

trn8rdmdb

5 &

N

14

2

5

T
2 1 14 2 5 8

Cumulative Time

1

14

Lab

|AR.
Lubrizol
SwRl



il Filter In Ternp (Deg C)

Low Event Oil

Run ID/Test # 4
00,1 2-0-01 2-0-02 2-0-02 2-0-04 2-0-05 2-0-06 1

99,7 | 2All Cylinder PP & MFB2
99,3 1

98.9—
98,5 0
1001 2-0-07 2-0-08 4-0-0 4-0-02 4-0-03 4-0-04
99.7 -
99,3
98.9-
98,5
1001 4-0-05 4-0-0a 4-0-07 4-0-08 a0-0-68 a0-0-69
99,7 -
99,3
98,9
98.5-
1001 a0-0-70 80-0-71 a0-0-72 a60-0-73 60-0-74 a80-0-75
99.7 -
99,3
98.9-
98,5
1001 62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66
99,7
99.3 -
98,9
98,5

1001 6Z2-0-67 62-0-68 trn0wbcto tm15715b trm2wqiab trn&rdmdb

99.7

993 L

98.9

98.5

1001 trncy 2yxb trnn3dnvk trnter3fhb trmwisBnb

99.7

99.3

53 PRI g oy
T 1 T T T 1

98,5

T T T T T T T T 1 1
2 5 8 1 14 2 5 & 1 14 2 5 & 1 14 2 5 & 1 14 2 5 8 1 14 2 5 & 1M 14

Cumulative Time

101



il Filter In Ternp (Deg C)

100.1
99.7
99.3
93.9
98.5

100.1
99.7
99.3
93.9
98.5

100.1
99.7
99.3
98.9
98.5

100.1
99.7
99.3
98.9
98.5

100.1
99.7
99.3
98.9
98.5

100.1
99.7
99.3
98.9
98.5

100.1
99.7
99.3
98.9
98.5

2-0-01

2-0-07

4-0-05

60-0-70

62-0-61

62-0-67

trncd 2yxb

High Event Qil

Run ID/Test #
2-0-02 2-0-03 2-0-

2-0-08 4-0-01 4-0-02
4-0-06 4-0407 4-0-08
60-0-71 60-0-72 60-0-73
62-0-62 62-0-63 62-0-64

62-0-68 trnQwhcts trn15715b

trnn3dnvi trntur3fh trnwasénk

2-0-05

4-0-03

60-0-68

60-0-74

62-0-65

trn2wgB8b

2-0-06

4-0-04

60-0-60

60-0-75

62-0-66

trnérdmdb

P

2

5 8

11

1 1
5 & 11 14 Z 5 8 M 14 2 5 &8 1 14

Cumulative Time

[18

30
24

_HAII Cylinder PP & MFB2

10
<

102



Exhaust Temp



Exhaust Termp (Deg O

Run ID/Test #

2-0-1 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06
e ey, | Syl gty m-m hm
2-007 2-0-08 4-0- 4-0-402 4-0-403 4-0-04
o P e . R A T T B a ~
4-0-05 4-0-06 4-0407 4-0-08 60-0-68 60-0-89
N bl | SNl | et YRR W m_
&0-0-70 60-0-71 60-0-72 &60-0-73 60-0-74 60-0-75
Nl peepn M AR
R R g
ﬁ““
" L L —.-_r—_
62-0-61 62-0-62 62-0-63 62-0-6d 62-0-65 62-0-66
W Ry Gt RO ARyt i
e e TS ey Gy T gt
T st e Wt W
62-0-67 62-0-68 trnOwbct: trn15715b trn2wgB8k trn8rdmdk
g, et | kT
L1 At M
trncy 2yxb trnn5dnvi trnter3fh trnwGsinb
e | e
W R —

T T T T T T
2 5 8 1114 2 5 & 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14
Cumulative Time

Lab

|&R.
Lubrizol
SwiRl

-04



Exhaust Ternp (Deg O)

740-
725-
710~
695 -

740
725
710
695 -

740
725
710
695 -

740
725+
710
695

740
725
710
695 -

Low Event Oil

Run ID/Test #
2-0-0 2-0-02 2-0-07 2-0-08
[ N L —— )
LS TR S g vl
4-0-03 4-0-04 4-0-05 4-0-06
S L e ]
L e ] E— S
o0-0-70 a0-0-711 a0-0-72 p0-0-72
NEREY Wk
: gty Folmen euwii Sag——
a2-0-a1 62-0-62 a2-0-67 a2-0-68
o
: ““L T Sy
Toamh ‘maiagn e
trn2wq88k trnn5dnvi trnter3fh trnwibsinb
PSS, S S

L L L R R A B R I R I R R B RN R
0123456789 11 13 0123456729 11 13

L L L R B R R R
0123456789

T TTT
0123456789 11 13

Cumulative Time

4.0
3.0
20All Cylinder PP & MFB2
1.0
0.0

.05



Exhaust Ternp (Deg ©)

T35+
720
705
90—

T35+
720
705

735+
720+
705

735+
720+
705

735
720
705+

High Event Oil

Run ID/Test #

2-003 2-004 2-005 2-006

Mm___,__.__._
ettt e A g, | O ettt pitrics

4-0- 4-002 4-0407 4-008

60-0-68 60-0-60 80-0-74 60-0-75

vt g iyen | SR i Yeth

--1----_

62-0-63 62-0-64 62-0-65 62-0-66

o - | v W gy vy O g
L

trnOwact: trn15715b trn&rdmdb trnc ¥ 2yxb

D T
MW

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time

30
26

21
mﬁ.ll Cylinder PP & MFB2

12
-
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lgnition Timing
Advance for #1
Cylinder CAN



Ignitian Tirning Advance for #1 Cylinder CAN (Dag)

55—
30—
5|

2-0-01

2-0-02

Run ID/Test #
2-0-03 2-0-04

2-0-05

2-0-06

-0
45

55

5_
-20-
45

55+
30
5
=20
45—

55+
30
5
20—
45—

55—
30—

5.

20—
45

554
30—
5
20—
45—

554
30—
5
20—

2-0-07

2-0-08

4-0-M 4-0-02

4-0-05

4-0-06

4-003

4-0-04

4-0-07 4-0-08

60-0-70

60-0-71

60-0-72 60-0-73

60-0-68

B0-0-60

60-0-74

80-0-75

62-0-61

trnnSdnvb

62-0-63 62-0-64

plabelty | S el

trnwbctb trm15715b

B62-0-65

trn2wg88k

62-0-66

trn8rdmd

b

trntxrifb trnwhsinb

T T
5 8 11 14 2 5 8 11 14
Cumulative Time

Lab

|AR.
Lubrizol
SwRl

208



Ignition Timing Adwvance for #1 Cylinder CAN (Deg)  ZOOMED IN

2-0-01

2-0-02

2-0-03

Run ID/Test #

2-0-04

2-0-05

2-0-06

2-0-07

2-0-08

4-005

4-0-01

4-0-02

4-0-03

4-0-04

4-0-06

4-0-07

4-0-08

B0-0-60

60-0-70

60-0-71

80-0-72

B0-0-73

60-0-74

B0-0-73

62-0-61

B62-0-67

trnc ¥ 2yxb

62-0-62

62-0-68

trnnSdnvb

62-0-63

trnlwbcth

trn15715b

B2-0-64

62-0-65

trn2wql8k

62-0-66

trnérd mdb

trnturifb

trnwbs8nb

T T
11 14 2
Cumulative Time

5 8

Lab

|AR.
Lubrizol
SwiRl
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Ignition Timing Advance for #1 Cylinder CAN (Dag) ZOOMED IN

774
-a.0-
2.3
-BAH-
-39

-7.74
-8.0-
-8.3-
86—
-8.0-

[y -
-3.0-
8.3
-8.6—
-89

[y fr -
-8.0-
23—
BB
-89

iy
204
-3
BE-
-9

2-0-01

Low Event Oil

Run ID/Test #

2-0-02 2-0-07 2-0-08

4-0-03

4-0-04 4-0-05 4-0-06

60-0-70

B2-0-61

trn2wgdsk

60-0-71 60-0-72 60-0-73

62-0-62 62-0-67 62-0-65

trnn3dnvb trntur3ifb trnwbsinb

T
349 N

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0123456789

R R L L R T T T
0123456789 11 13 0123456789 11
Cumulative Time

4.0
3.0
204N Cylinder PP & MFB2
1.0
0.0
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Ignition Tirming Advance far #1 Clinder CAN (Dag)

4
o
A
8-
-124

4_
-
A
-2
12

4
o
A
8-
=12+

4
o
A
A
-124

B
g
-
A
A
-124

2-0-03

2-0-04

4-0-01

60-0-65

4-0-02

High Event Qil

Run ID/Test #

2-0-05

B0-0-69

4-0-07

60-0-74

2-0-06

4-0-03

60-0-75

62-0-63

trnlwbctb

trn15715b

B2-0-64

trnérdmdb

B2-0-65

trnc7 2yxb

62-0-66

T
a9

1

13

T
0

T
1

T
3

I
4

T
5

TTT7T
6789

1 13 01234
Cumulative Time

T
5

T
]

T
7

T
3

9

1

13

T
0

T
1

T
3

I
4

T
5

7177
6739

1

13

30
26

21
15}1” Cylinder PP & MFE2

12
-
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Absolute
Throttle
Position CAN



Absolute Throttle Paosition CARN (56

100
75
50—
25—

-

25—

100
75+
50—
25—

-

-25

100
75
50—
25—

-

-25

75
50—
25—
-
25—

100
75
50—
25—

0-

25

75
50—
25
-
25—

75+
50—
25

25—

Run ID/Test #
2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-0a

2-0-07 2-0-08 4-0-M 4-0-02 4-0-03 4-0-04

4-0-05 4-0-06 4-007 4-0-08 60-0-68 60-0-69
& B B ] L/ . | |
60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75

62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66

62-0-67 62-0-68 trn0wéct: trn15715b trn2wgdab trndrdmdk

trnc7 2yxb trnn5dnvb trntxr3fb trnwbs8nly

r— 1 _T1 T 1 T T T T T T T T T T T T T T T T T T T T T T T T 1
2 5 8 1 14 2 5 8 1 14 2 5 8 11 14 2 5 8 1 14 2 5 8 1 14 2 5 8 1 14

Cumulative Time

Lab

[AR

Lubrizol

SwRI

=13



Absaolute Throttle Position CAM (%) ZOOMED IN

B0 —
52
44 —
36—

60—
52—
44
36—

&0 —
52
44
36—

&0 —
52
44
36—

&D_
52
44
36—

52—

44
36—

Run ID/Test #

Z-0-m Z-0-02 2-0-03 2-0-05
POMDD (N AUV R S N
4-0-M 4-0-02 4-0-03
AU NROUON ANONN | IO VRN N
4-0-05 p0-0-08 a0-0-08
NS P P S RS NS
a0-0-70 a0-0-711 00-0-72 a0-0-73 p0-0-74 a0-0-73

62-0-61 b2-0-62 62-0-63 62-0-64 62-0-65 B2-0-66

62-0-67 b2-0-65 trnOwbctb trn15715b trn2wgl8b trnérdmdb

trnc7 2yxb trn3dnvi trntar3fb trnwbs8nb

T T T
2 5 8 11 14 2 5 & 1114 2 5 8 11 14 2 5 & 11 14 2 5 8 11 14
Cumulative Time

Lab
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Absolute Throttle Position CAM (%5 ZOOMED IN

b6
60—
54

42-
36-
30|

66

54
a8
42—
36—

66
60—
54
A8
42—
36—
30

2-0-01

4-0-03

60-0-711

62-0-62

60-0-70

62-0-61

trn2wgl 8k

2-0-02

4-0-04

trnnSdnvb

Low Event Oil

Run ID/Test #

2-0-07

4-0-05

60-0-72

62-0-67

trnturifb

2-0-08

4-0-06

60-0-73

62-0-65

trnwbsBnb

1 13 0

T T T T T I
123456789

LB L L L L L L L L B R R R R
11 13 0123456789
Cumulative Time

1 13 0

T
1

1 13

4.0
3.0
20All Cylinder PP & MFB2
1.0
0.0
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Absolute Throttle Position CAM (%) ZOOMED IN

B2
B0

44 |
36
28—

B8
&0 -

44 |
36
28

68—
80—
52 —
44 —
36
28

68—
80—
52 —
44 —
36
28
20

B8
el
52—

36—
28
20

High Event Oil

Run ID/Test &

2-0-03 2-0-04

4-0-02

2-0-05

4-0-08

2-0-06

4-0-

60-0-68

62-0-b64

4-0-07

&60-0-69 60-0-74 60-0-75

62-0-63 62-0-65 62-0-66

trn0wbcib trn15715b trn&rdmdb

trnc7 2yxb

| T
89 11 13 0

T T
g9 11 13 012345
Cumulative Time

R RN R N L T T T 17777 TTTTT LN N L L L L I
01234567 1234567 6789 11 13 0123456789 11 13

30
26

21
‘IEMI Cylinder PP & MFE2

12
<
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Engine
Coolant

Temperature
CAN



Engine Coolant Termpearature CAMN (Deg C)

100+

2-0-01

2-0-02

Run ID/Test #

2-003

2-0-04

2-0-05

2-0-06

75+
50
25—
a0
-25-

100
75+
50—
25—

a0

25—

100+
75+
50—
25—
-
25—

100+
75+
50—
25—
-
25—

100
75
50—
25—

-

25

100
75+
50—
25—

-

-25

75
50—
25—
-
25—

2-0-07

2-0-08

4-0-01

4-0-02

4-0-03

4-0-04

4-0-05

4-0-06

4-0-07

4-0-08

60-0-70

60-0-71

60-0-72

60-0-73

60-0-68

60-0-60

60-0-74

60-0-75

62-0-61

62-0-62

62-0-63

62-0-67

62-0-64

62-0-68

trnQwbcib

trn15715b

62-0-65

62-0-66

trn2wgS 8k trn&rdmdk

trnc7 2yxb

trnn5dnvb trntxr3fl

trnwbsink

I
11 14 2 5 8 11 14

T T T 1
2 5 8 1 14

Cumulative Time

Lab

|AR.
Lubrizol
Swhl
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Engine Coolant Termperature CAM (Deg &) ZOOMED IN

93.8
93.0
97.2
96,4 —
95.6

93.8

97.2
96,4 —
95.6

93.8
93.0
97.2
96.4 —
95.6

93.8

97.2
96.4 —
95.6

G3.8
93.0
97.2
96.4 —
95.6

G3.8

97.2
96.4 —
95.6

93.8
93.0 -
97.2
96.4 —

2-0-01

2-0-02

Run ID/Test #

2-0-03

2-0-04

2-0-05

2-0-06

2-0-07

2-0-08

4-0-01

4-0-05

4-0-06

4-0-07

4-0-02

4-0-03

4-0-04

4-0-08

60-0-70

60-0-M1

60-0-72

60-0-73

60-0-65

60-0-69

60-0-74

60-0-75

62-0-61

62-0-67

trncT 2yxb

62-0-62

62-0-65

trnn3dnvb

62-0-63

trn0wbcth

B2-0-64

trn15715b

B2-0-65

trn2wgisb

62-0-66

trn8rdmdb

trntur3fb

trnwhs8nb

95.6

|
2

1
508 11 14

|
2

1
5 8 11 14

T T T 1
2 5 8 11 14

|
2

T T 1
5 08 11 14

Cumulative Time

Lab

|&R.
Lubrizol

SwhRI
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Engine Coolant Temperature CAN (Deg &) ZOOMED IN

99.6—
93.3
93.0—
97.2
96.4 -
95.6—

99.6—
93.8
93.0—
97.2-
96.4
95.6—

99.6
93.8
93.0—
97.2
96.4
95.6—

99.6—
93.8
938.0—
97.2—
96.4
95.6—

99.6—
93.8
93.0
97,2+
96,4
95.6—

2-0-01

4-0-03

Low Event Oil

Run ID/Test #
2-0-02

2-0-07

2-0-03

4-0-04

4-0-05

4-0-06

60-0-70

60-0-72

60-0-73

62-0-61

trn2wqB8b

62-0-62

trnnSdnvb

B2-0-67

trntxr3fb

62-0-68

trnwbsinb

9 11 13

=
— ]
Fra
g
-~
[
&
]
& —

LI R R L I L I LI B I
0123456789

11 13 0123

T T
45678
Cumulative Time

9 11 13

T T T T T T
0123456789 11 13

4.0
3.0
2.0 All Cylinder PP & MFB2
1.0
0.0
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Engine Coolant Temperature CAN (Deg ©) ZOOMED IN

99.2
93,4

97.6
96.8
96.0—
95.2

99.2
93.4
97.6
96.3
96.0—
95.2

99.2
93.4
97.6
96.3
96.0—
95.2

99.2
93.4
97.6
96.3
96.0
95.2

99.2
93.4
97.6—
96.3
96.0—
95.2+

2-0-03

High Event Qil

Run ID/Test #

2-0-04 2-0-05 2-0-06

4-0-M

60-0-68

4-0-02 4-0-07 4-0-08

60-0-60 60-0-74 60-0-75

62-0-63

trnOwbcib

62-0-64 62-0-65 62-0-66

trn15715b trn&rdmdb trnc¥ 2yxb

1

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
789 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time

30
26

21
_IEAII Cylinder PP & MFE2
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Intake Air

Temperature
CAN



Intake Air Temperature CAM (Deg C)

154

-25—

In—
15
0-
-154
-3p-

154

-25-

30—
154
0
-15-

15+

25—

30
13+
0-
-15-
-30-

15+

25—

2-0-01

2-0-02

Run ID/Test #

2-0-03 2-0-04

2-0-05

2-0-06

2-0407

2-0-08

4-0-M 4-0-02

4-003

4-0-04

4-0-05

4-0-06

4-0-07 4-0-08

60-0-70

60-0-M1

60-0-72 60-0-73

60-0-68

60-0-60

60-0-74

60-0-75

62-0-61

62-0-62

62-0-63 62-0-64

62-0-65

62-0-66

62-0-67

62-0-68

trnlwbctb trm15715b

trn2wqgi8k

trn8rdmdb

trnc ¥ 2yxb

trnn3dnvb

trntxr3fh trnwbsEnk

T T T T 1
5 8 114 2 5 8 1

Cumulative Time

T
14

Lab

|&F.
Lubrizol
SwRl
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Intake Ajir Temperature CAMN (Deg C) ZOOMED IN

Run ID/Test #

2-0-0 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06
31.5
30,0

2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04
31.5_ — - — — — - - - — — —— — - - — - - —
30.0 -

4-0-05 4-0-06 4-0-07 4-008 B0-0-68 B0-0-60
315+
30.0

B0-0-70 B0-0-71 B0-0-72 60-0-73 B0-0-74 B0-0-75
31.5
30.0- - - -

b2-0-61 b2-0-62 B2-0-63 62-0-64 b2-0-65 b2-0-66
31.5
30.0-

B2-0-67 B2-0-68 trnOwbcts trn15715b trn2wqgB8b trn&rdmdb
31.5
30.0

trnc ¥ 2yxb trnn5dnvi trnter3fb trnwibsinb
31.5
00=n vemn - mm=—

T T T 1 T T 1 T T 1 T T T 1 T T T 1 T 1
2 5 & 11 14 5 08 11 14 5 8 1114 2 5 & 11 14 2 5 & 11 14 5 8 11 14

Cumulative Time

Lab

|AR.
Lubrizol
SwRl
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Intake Air Temperatura CAN (Deg ©) ZOOMED IN

314
31.0+
30,6
30.2
29.8-
29,4
29.0-

31,4
31.0+
30.6—
30.2
29.8
29,4
29.0—

314
3.0+
30,6
30.2
29.8-
20,4
29.0+

314
31.0+
30.6—
30.2
29.8
29,4
29.0-

314
3.0+
30,6
30.2
29.8
29.4
29.0+

Low Event Oil

Run ID/Test #

2-0-01 2-0-02 2-0-07 2-0-08

4-0-04 4-0-05 4-0-06

60-0-70 60-0-71 60-0-72 60-0-73

62-0-61 62-0-62 62-0-67 62-0-68

trn2wagi8k trnnSdnvhb trnter3fl trnwbsink

T T T T T T
0123456789 11 13

R B A A A A B B R R B T
0123456789 11 13 0123456789
Cumulative Time

L L L L I L L R R I R R
1 13 0123456789

4.0
3.0
2.0All Cylinder PP & MFB2
1.0
0.0
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ZOOMED IN

Intake Air Termperature CAN (Deg C)

High Event Qil

Run ID/Test # 30
2-0-03 2-0-04 2-0-05 2-0-06 26

21
36 5“' Cylinder PP & MFB2

3104 1
304+ 12
08| —

.

2832

4-0-01 4-0-02 4-0-07 4-0-08

36—

MO = o — —_ T ——

98—
92—

60-0-68 60-0-60 60-0-74 60-0-75

36—
30—

88—
92—

62-0-63 62-0-64 62-0-65 62-0-66

36—
30—

88—
22—

trnOwéGcio trn15715b trn&rdmdk trnc ¥ 2yxb

316
310+

288
82—

T TT7] T
56789 11 13 01

T e e
3456789 11 13 0123456789 11 13 0123456789 11 13
Curnulative Time 126



Equivalence
Ratio (Lambda)
CAN



Equivalence Ratio (Larmbda) CAMN (M/A)

190
150
110
70
31}_

190
150
110

70

190
150
110
70
3{:_

190
150
110
70
3,]}_

190
150
110

70

30—

190
150
110
70
3,]}_

150
110
70
3,]}_

2-0-01 2-0-02

Run ID/Test #
2-0-03 2-0-04

2-0-05 2-0-06

2-0-07 2-0-08

4-0-01 4-0-02

4-0-03 4-0-04

4-0-05 4-0-06

4-0-07 4-0-08

60-0-65 B0-0-69

60-0-70 60-0-71

60-0-72 60-0-73

60-0-74 B0-0-75

62-0-61 62-0-62

B2-0-63 62-0-64

62-0-68
P AT WA | S Al

trnc7 2yxb trnn5dnvl

trn0wbct tr15715b

B2-0-65 B2-0-66

trn2wgd sk trndrdmdkb

trntxr3fb trnwbsinb

L
5 8

T T T T T
11 14 2 5 &
Curnulative Time

L
11 14

Lab

AR
Lubrizol
SwRl
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Equivalence Ratio {Lambda) CAM (M/A) ZOOMED IN

1.00
0.75
0.50
0.25

2-0-01

0.00- -

0.75

0.25

1.00
0.75

0.25-.

0.00

2-0-07

2-0-08

4-0-05

4-0-06

60-0-70

60-0-M

60-0-72

2-0-03

Run ID/Test #

2-0-04

4-0-02

60-0-73

2-0-05

2-0-06

4-0-04

Lab

+ |AR
Lubrizol
« SwRI

B0-

B0-

0-68

0-74

60-0-69

60-0-75

62-0-61

62-0-67

trncT 2yx

62-0-62

b trnn3dnvb

62-0-63

trntr3flo

trn0wbcth

B2-0-64

trn15715b

B2-

0-85

trn2wg8sb

T T
O oo

trnwhsinb

trn8rd mdb

62-0-66

i
=L

1 1
1 14 2 5 &8 1M 14

T
2

T
5

T
a

T T T T
11 14 2 5
Curnulative Time

8
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Equivalence Ratio (Lambda) CAM (M/A) ZOOMED IN

1.030
1015
1.000

QU985

1.030
1015
1000
QU985 |

1.030
1015
1000
QU985 |

Run ID/Test #
2-0-03

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
1030 . o e : e iae : . .
B P e - e . ; . . . . .t I
1.000 . .
0.985 | o k- —— o - el : .

62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66
1030
1015
1.000
QU985 |

62-0-67 62-0-68 trn0wbctd tm15715b trn2wgiib trnErdmdb
1.030— - .
1015 _ .
= P e
0.085 TR Lo e . T

L R LS A R T S .

trnc i 2yxb trnn3dnvi trnter3fb trnwbsink
1030
1015, ;

1.000
0985 |

"

— T T —
Z 5 & 11 14 2 5 8 11 14 2 5% & 11 14 2 5 8 11 14
Cumulative Time

AR

Lubrizol

SwRlI
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Equivalence Ratio (Lambda) CAM (M/A) ZOOMED IN

4-0-03

60-0-70

62-0-61

trn2wqi8b

2-0-02

4-0-04

60-0-M1

62-0-62

frnn3dnvb

Low Event Oil

Run ID/Test #

2-0-07

N .
NERS Lo . LA cL
. .| o ‘i. . e i i I___.|
I-I_I || - . L)
.
.

4-0-05

| (X » " - s HE L - PR . " [ . LT -
1.005 -
ﬂ'm_ . . 5 ] H " n

60-0-72

62-0-67

trnturifb

4-0-06

60-0-73

62-0-68

trnwhs8nb

1.020- - [T A . .
oo | L B omtstmionnnt st
0.990- ) . - _ o - b

[
0

T T T T T T
123456789 11 13 01234

Cumulative Time

T
567290

1 13

T T T T T ]
0123456789

4.0
3.0
2.0All Cylinder PP & MFE2
1.0
0.0
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Equivalence Ratio (Lambda) CAM (M/A) ZOOMED IN

High Event Oil

Run ID/Test #
2-003 2-0-04 2-0-05 2-0-06

30
26
10344 ..
1026 . .. .
1018
1.010
1.002
0.994 -
0.986 -
0,978

21
1EAII Cylinder PP & MFE2

12
5

1,034~
1,026
1,018~
1,010~
1,002
0.994-
0.986-
0978 °

1.034
1.026
1.018
1.010
1.002
0,594 -
10,986
0.978 -

1.034
1.026
1.018
1.010

trnOwbcts trn15715b trn8rdmdkb trnc ¥ 2yxb

. : . L - .
T

29 11 13 0123456789 11 13
Cumulative Time 132

T TTTTTT T TT]
349 11 13 012345




Absolute

Load Value
CAN



Absolute Load Walue CAN (%4)

19{,_“ — ————————— =

140
o0 —
A0

190

Run ID/Test #

2-0-0 2-0-02 2-0-03 2-0-04

2-0-05 2-0-06

2-0-07 2-0-08 4-0-M 4-0-02

4-0-03 4-0-04

150
110
70

190

4-0-05 4-0-06 4-0-08

60-0-68 60-0-69

140

40—

190
150
110
70
30—

190
140
90—

190
150
110
70—
0

190
140
o0 -
40—

80-0-70

62-0-61 62-0-62

trn15715b

62-0-67 62-0-65 trnOwbcth

trnn3dnvb trnwhsinb

trnc7 2yxb trntxr3fb

60-0-75

62-0-65 62-0-66
[ 7 Sliinh  EEa Sl B

trn2wgdab trnSrdmdl

—_——— ]

I T T T 1
11 14 2 5 &8 Mn

Cumulative Time

Lab

|&R.
Lubrizol
SwRl
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Absaolute Load Walue CAM (%) ZOOMED IN

Run ID/Test #
2-002 2-0-03 2-0-04 2-0-05 2-0-06

4-0-06 4-0-07 4-0-08 60-0-65 60-0-69
60-0-71 60-0-72 60-0-73 60-0-74 80-0-75

el wamiineitegts  al WPATRLT Sl | SR M i T NS B

B2-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66
S T A ma N1
62-0-67 62-0-68 trn0wbct trm15715b trn2wgd ik trnérdrmdk
W srmeeesprereepesy | STRSatwey | NN
trnc? 2yxb trnnSdnv trntxr3fb trnwbs8nb
I

T T T T T 1
2 5 8 114 2 5 8 11 14 2 5 8 1M 14 2 5 8 1 14 2 5 8 1 14

Cumulative Time

|&R.
Lubrizol
SwRl
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Absolute Load Value CAM (%) ZOOMED IN

Low Event Oil

Run ID/Test #
2-0-01 2-0-02 2-0-07 2-0-08
210-
195
190 WOENETNRheT TP - , o e o
165 ) - I
4-0-03 4-0-04 4-0-05 4-0-06
210-
195
10| prim————" A —————— ey
.y " : .
60-0-70 60-0-71 60-0-72 60-0-73
210-
195
180~ N e 1 )
- ol 2iliuithane  wll WOV gy
62-0-61 62-0-62 62-0-67 62-0-68
RN O
195 :
o/ VR T e -
165
trn2wga8k trnnSdnvi trter3fl trnwGs8nk
210-
195
0 -
165 ’ n o e B
NN L L L L e L L L L R L L O L R LR R LN R R
0123456789 0123456789 1113 0123456789 11 0123456789

Cumulative Time

4.0
3.0
204l Cylinder PP & MFB2
1.0
0.0
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ZOOMED IN

Absolute Load Yalue CAN (%6)

205
190-
175-
160-

205
190
175+
160

205
190
175+
160

205
190
175
160

205
190
175
160

High Event Oil

Run ID/Test #
2-0-03 2-0- 2-0-05 2-0-06

4-0-01 4-0-02 4-0-07 4-0-08
60-0-68 60-0-69 60-0-74 60-0-75
oA il pmn SN AT T
62-0-63 62-0-64 62-0-65 62-0-66
trnOwbct: trn15715b trnrdmdb trnc 7 2yxb

T T T 1] T
23456789 11 13 0

T T T T T T T T
3456789 11 13 0123456789 11 13 0
Cumulative Time

T T T ]
3456789 11 13

30
26

21
16AII Cylinder PP & MFB2

12
<
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Intake
Manifold
Absolute

Pressure CAN



Intake Manifold Absolute Pressure CAM (kPa)

230+
180
130
a0
30—

230+
180
130

30—

180
130
B0
30—

230+
180
130

a0

230+
180
130
a0—
30—

180
130
80—
30—

230+
180
130

20—

2-0-01

2-002

2-0-07

4-0-05

60-0-70

60-0-71

2-0-08

4-0-06

62-0-61

62-0-62

4-0-

2-0-03
(]

Run ID/Test #

2-0-04
i

4-0-02

4-0-07
I . | TR e T—— L1 ]

60-0-72

62-0-63

4-0-08

60-0-73

62-0-64

62-0-67

62-0-68

trnc¥ 2yxb

tranSdnvb
;. ;g ** " " |

trnlwbctb

trntxr3fh

trn15715b

trnwbs8nkb

2-0-05

60-0-68

60-0-74

62-0-65

p—

—
——

trn2wq8 8k

2-0-06

4-0-04

60-0-69

60-0-75

62-0-66

——ir
pl—

trn8rdmdb
Wiininkinieninninien S

T
5

T
a

T 1
11 14

T
2

T
5

T
a

T T T T
11 14 2 5
Cumulative Time

T
a

T
1

T
14

Lab

|&R.
Lubrizol
SwRl
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Intake Manifold Absolute Fressure CAMN (kFal  ZOOMED IN

Hlll'll[}nﬂsl# Lﬁb
2-0-01 2-002 2-0-02 2-0-04 2-0-05 2-0-06 « AR

220 +  Lubrizol
210- e e e e W
2-0-07 2-0-08 4-0-0 4-0-02 4-0-03 4-0-04
210~ pmfEE N I W sl—
200 | ey | My 1 [~ g m
4-0-05 4-0-06 4-007 4-0-08 60-0-68 a0-0-69
p_m_'m [T, e " “

7 SIS e -
300 . isil——— -
60-0-70 60-0-71 a0-0-72 60-0-73 60-0-74 60-0-75

- W
200-
190 - 1% 1 | K [ T

62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66

62-0-67 62-0-68 trnOwact: trn15715b trn2wgS8b trn&rdmdkb

210 . .
190 RN S

trnc¥ 2yxb trnn53dnvi trnter3fl trnwGs8nk

211] “ ||I|

2581114 2531114 2531114 2531114 2 5 8 11 14 2 5 & 11 14
Cumulative Time 140




Intake Manifold Absolute Pressure CAN (kFPa)

220-
215-
210-
205-
200-
195
190
185

220-
215-

210

205-
200-
195
190
185

220
215-
210-
205-

195
190
185

220~
215-
210-
205-
195
190
185

220~
215-
210-
205-
200-
195
190
185

2-0-01

62-0-61

trn2wql8k

Low Event Oil

Run ID/Test #

2-0-02

F

62-0-62

trnnSdnvb

2-0-07

4-0-05

60-0-72

2-0-08

|

4-0-06

60-0-73

trnturifb

trnwhs8nb

LU B R
39 11 13

e —

—

.

-

L

on —|

]

T
49 11 13

T
0123456739 11 13

Cumulative Time

4.0
3.0
204l Cylinder PP & MFE2
1.0
0.0
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Intake Manifold Ahsolute Pressure CAN (kPal ZOOMED IN

230
190
150
110

High Event Oil

Run ID/Test #
2-0-03 2-0-04 2-0-05 2-0-06
iy ——————

4-0-01 4-0-02 4-0-07 4-0-08
1 | TR S —
60-0-68 60-0-69 60-0-74 60-0-73

R L
E— W——— e S S | B S S

62-0-63 62-0-64 62-0-65 62-0-66

trn0wbctb trn15715b trnérdrmdkb trnc T 2yxb
-l ==, @ W

T T
9 1113 0

T T
9 11 13 01234
Cumulative Time

AR R T T7] R R RN RN LN LR L
1234567328 36789 MM 13 0123456789 11 13

30
26

21
mAII Cylinder PP & MFB2

12
-
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Fuel Rail
Pressure CAN



Fuel Rail Pressure CAM (kP a)

Run ID/Test #
2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

2-0-07 2-0-08 4-0-0 4-0-02 4-0-03 4-0-04

4-0-03 4-0-06 4-0407 4-0-08 B0-0-68 B0-0-60

60-0-70 60-0-71 B0-0-72 B0-0-73 60-0-74 B0-0-73

62-0-61 B2-0-62 B2-0-63 B2-0-64 B2-0-65 B2-0-66
62-0-67 B2-0-68 trnOwacth trn15715b trn2wqi8b trn&rdmdb
trnc¥ 2yxb trnn5dnvi trnter3fl trnwbsink

r— 1 _T1 T T T T T T T T T T T T T T T T T T T T T T T T 1
14 2 5 & 1M 14 Z 5 & 1114 2 35 & 1114 2 5 8

Cumulative Time

1
11 14

Lab

IAR.
Lubrizol
SwRl
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Fuel Rail Pressure CAM (kFa) ZOOMED IN

Run ID/Test #
2-0-0 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
10400
9600 —
= L ]
8000 — . . .
62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66
10400 —
9600 —
8300 —
8000 —
62-0-67 62-0-65 trn0wbct trm15715b trn2wg8sb trn@rdmdl
10400 L . - ;
G600 —
e — —
&000— .
trnc’ 2yxb trnn3dnvb trntxr3fb trnwbs8nb
T T 1 T T T 1
‘I1 14 ‘I1 14 ‘I1 14 ‘I1 14 5 8 1 14 2 5 8 1 14

Curmnulative Tlme

Lab

|AR
Lubrizol
SwRl
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Fuel Rail Pressure AN (kPa) ZOOMED IN

2-0-01

trn2wgdab
N P R

2-0-02

4-0-04

trnn3dnvb

Low Event Oil
Run ID/Test #

2-0-07

4-0-05

60-0-72

62-0-67

trntur3fb

2-0-08

4-0-06

60-0-73

62-0-68

trnwbsinb

b

T RERA
a9 11 13 012

TTTTT
456

7T
789 11 13

T T T
0123456789 11 13

Cumulative Time

T T |.| 7T
0123456739 11 13

4.0
3.0
204N Cylinder PP & MFB2
1.0
0.0
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ZOOMED IN

Fuel Rail Pressure CAMN (kPa)

High Event Oil

Run ID/Test & n
2-003 2-0-04 2-0-05 2-0-06 26
21
161—\“ Cylinder PP & MFB2
12
7
4-0-M 4-0-02 4-0-07 4-0-08
10600 —
10000 — a =
G400 —
800 —
8200 —
TED0 — . -
B0-0-68 60-0-69 a0-0-74 60-0-73
10600 -
10000 — .
G400 —
BEDD —
8200 — :
600 — b : . h 0 : -
62-0-63 62-0-64 62-0-63 62-0-66
10600 -
10000 —
G400 —
8500 |
8200 |
TED0 —
trn0wbct trm15715b trn&rdmdb
10600 - . .
T T T[T T T T T IIIIIIIIIIIII T T T[T T T T T[T T IIIIIIIIIII IIIIIIIII T T T T

T L I L L I L L L L L L L L L L L L L L L L L R R
9 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time 147

T T
49 11 13 0



Boost Absolute

Pressure - Raw Value
CAN



Boost Absolute Pressure - Raw Walue CAMN (kPa)

190
140
o0
A0

190
140
[
A0

190
140
[
A0

190
140
o0
A0

190
140
o0

A0—

190
140
o0
A0

190
140
o0
A0

Run ID/Test #

2-0-01 2-0-02 2-0-03 2-0-04
EEeseassS———— e | il | S ————

2-0-07 2-0-08 4-0-01 4-0-02

4-0-05 4-0-06 4-007 4-0-08

60-0-70 a0-0-71 60-0-72 60-0-73
e . T

2-0-05

4-0-03

2-0-06

4-0-04

60-0-68

B0-0-74

B0-0-60

B0-0-73

62-0-61 62-0-62 B62-0-63 62-0-64

B2-0-65

B62-0-66

62-0-67 B2-0-68 trnOwacts trn15715b

trnc¥ 2yxb trnn5dnvi trnter3fb trowbs8nk

trn2wagi8k

trn8rdmdb
|

T T T 1 T T T 1 T T T 1 — T T T 1
2 5 8 11 14 2 5 &8 1 14 2 5 & 11 14 2 5 &8 1 14

Cumulative Time

Lab

IAR.
Lubrizol
SwRl
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Boost Absolute Pressure - Raw Value CAM (kPa) ZOOMED IN

220
210-
200
190

220
210-
200-]
190

220
210}
200
190

220
210}
200-]
190

220-]
210}
200
190

220-]
210}
200-]
190

220
210
200

190

Run ID/Test #
2-0-M 2-0-02 2-003 2-0-04 2-0-05 2-0-06

2-0-07 2-0-0a 4-0- 4-0-02 4-0-03 4-0-04
4-0-05 4-0-06 4-0-07 4-0-08 60-0-68 60-0-69
W B T ]
60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75

b2-0-61 b2-0-62 B2-0-63 b2-0-64 b2-0-65 B2-0-66
B2-0-67 B2-0-68 trnOwbcts trn15715b trn2wgB8kb trn&rdmdkb
trnc ¥ 2yxb trnn5dnvi trnter3fb trowbs8nk

T T T T 1 T 1 T
2 35 &8 1 14 2 35 & 1M 14 2 5 & 1 14 2 53 &8 1 14 2 353 & 1 14 2 35 8 1 14

Cumulative Time
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Boost Absalute Pressure - Raw Walue CAM (kPa) ZOOMED IN

Low Event Oil

Run ID/Test #

2-0-01 2-0-02 2-0-07 2-0-08
220
210- ! E — e .. N PP
o . B
190

4-0-03 4-0-04 4-0-05 4-0-06
220
190

60-0-70 60-0-71 60-0-72 60-0-73
220
. e
200 : H .
190 R DR S Nt b

62-0-61 62-0-62 62-0-67 62-0-68
220
210
200
190
20 trn2wgSab trnn5dnvb trntxr3fb trnwbs8nkb

L L L L L L L L L L L I L B L L L L R |-|-|-|-|-| L L L L L R B R
012345673 0123456789 11 13 01234536789 1N 0123456789 N

Cumulative Time

4.0
3.0
204l Cylinder PP & MFB2
1.0
0.0
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Boost Absolute Pressure - Raw Value CAM (kPa) ZOOMED IN

High Event Oil

Run ID/Test # En
2-0-04 2-0-05 2-0-06 26
220 -
L g e L Lo i o
21 - . N1 " mwmoa ® All C}rlll‘id;‘:l PP & MFB2
208 | . e . 16
202 .E 12
196 — - .
190 —
4-0-M 4-0-02 4-0-07 4-0-08
270
214+

60-0-74 60-0-73

62-0-63 62-0-64 62-0-65 62-0-66
220 -
214
20E
20 -
196 —|
150 |
trnOw6cth trn15715k trnSrdmdb trnc7 2yxb
220
214

bl bl

T — T T T — T T T T T — e e
g9 11 13 01234536789 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time 152



Turbocharger/Supercharger
Wastegate Solenoid A Duty
Cycle CAN



Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle GAM (%46)

Run ID/Test #
2-0-01 2-0-02 2-003 2-0-4 2-0-05 2-0-06

Lab

+ |AR
+ Lubrizol

= Swhl

190
140
90 —
A0

2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04

190
150
110

70

4-0-05 4-0-06 4-0-07 4-0-038 60-0-68 60-0-69
190
140
90—
40—

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
190
150
110

70— —tl

30—

62-0-61 b2-0-62 62-0-63 b2-0-64 62-0-65 62-0-66

190 I e N 1 ] ]
140
90—
40—

62-0-67 62-0-68 trn0wbct trn15715b trn2wg8sb trn@rdmdb
190 L r _$ ;1 |

150
110
70
3{,_

trnc7 2yxb trinSdnvi trntxr3fb trnwbs8nk
190
140
90—
40—

| | T T T T T 1 1
2 5 8 11 14 2 3 & 11 14 2 3 & 1 14 2 3 &8 114 2 5 & 1 14 2 53 &8 1114

Cumulative Time
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Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle CAN (%5) ZOOMED IN

&9 —

49

69
54_
59
54_
49

&9 —
64—
59 -
54—

49

Run ID/Test #

2-0-0 2-0-02 2-0-03 2-0-04 2-0-05

2-0-07

2-0-06

2-0-08 4-0-01 4-0-02 4-0-03 4-0-04

4-0-05

pealinpey Vommpaiuty SISO L, e

60-0-70

4-0-06 4-0-07

60-0-71 60-0-72 60-0-73 60-0-74

60-0-75

62-0-61 62-0-62 B62-0-63 62-0-64 b2-0-65 62-0-66

62-0-67 62-0-68 trn0wéct trn15715b trn2wgdsb trnSrdmdl

I et

trnc¥ 2yxb trnn5dnvl trntxr3fb trnwbsdnly

Ml .

T T T T T T T T T T T 1
14 2 5 8

T T T T T T T T T T T T T T T T T
11 14 2 5 8
Cumulative Time

Lab

|&R.
Lubrizol
SwRl
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Turbacharger/Supercharger Wastagate Solenoid A Duty Cycle CAN (26) ZOOMED IN

67
63
59
55
51
47

67—
63
59
55
51
47

67
63
59
55
51
47

67—
63
59 -
55
51
47

2-0-01

4-0-03

Low Event Oil

Run ID/Test #

2-0-02

TR T

4-0-04

60-0-70

60-0-71

2-0-07

2-0-08

4-0-05

60-0-72

4-0-06

60-0-73

62-0-61

trn2wagi8h

62-0-62

trnnSdnvb

62-0-67

trnturifb

62-0-68

trnwhs8nb

R

T T T T T ]
0123456789

1 13

T T T T T ]
0123456739 11 13

T 171
0123456739 11 13

Cumulative Time

T T T T T T ]
0123456789

4.0
3.0
204l Cylinder PP & MFE2
1.0
0.0
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Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle CAN (%) ZOOMED IN

69—
B5
&1
57—
53
49—

69
65
61
57
53
49—

69
65
61
57
53
45—

[
b5
61
57+

49

High Event Oil

Run ID/Test #
2-0-03 2-0-04 2-0-05 2-006

4-0-01 4-0-02 4-0-07 4-0-08
oy ——
B

&80-0-68 60-0-69 60-0-74 &e0-0-75
WO it PRI N e e s | i, e

62-0-63 62-0-64 62-0-65 62-0-66

trnOwbctb trn15715b trn&rdmdkb trnc ¥ 2yxb

= o

M T T T T T T T T T T T T T T T
01234567239 11 13 012

T T T T T T T T T T T T T T T T T T
29 11 13 0123456789 11 13 012
Cumulative Time

T 17171 T T 17177
34567 3456789 11 13

30
26

21
‘IEA“ Cylinder PP & MFB2

12
-
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Actual Intake (A)

Camshaft Position
Bank 1 CAN



Actual Intake (A) Carmshaft Position Bank 1 CAM (Deg)

2-0-01

2-002

Run ID/Test #

2-0-03

2-0-04

2-0-05

2-0-06

2-007

2-0-08

4-0-

4-0-02

4-0-03

4-0-04

4-0-05

4-0-06

4-0-07

4-0-08

60-0-68

60-0-60

60-0-70

60-0-71

60-0-72

60-0-73

60-0-74

60-0-75

62-0-61

62-0-62

62-0-63

62-0-64

62-0-65

62-0-66

62-0-67

62-0-68

trnlwbctb

trn15715b

trn2wgi8kb trn&rdmdkb

trnc¥ 2yxb

trnn3dnvb trntxr3fh

trnwbsSnkb

T 1
2 5 8

1 T 1
1 14 2 5 &

T 1 T 1
11 14 2 3 8 1 14

T 1
2 5 &

Cumulative Time

1 T 1
11 14 2 5 &

Lab

|AR.
Lubrizol
SwRl
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Actual Intake (A) Camshaft Position Bank 1 CAMN (Deg) ZOOMED IN

Run ID/Test #

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

_46'4_. [ I e e T o o bkl shms m om wuall on = m "w ofs massmmas PR T SR e S W ey w— Il—'--l-l-'.---'---: [y Y [ R ey Ly T R
———— - - ——————————
e ja———————————ja——a——
-47.6—

2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04
-45'4__“-1211_'% [l LT WL LT ARy L L) m_-u - ﬁ P B P e e 5 ” e il [, S R T S Y v [ Tppepep [ e e S ¥ By
e B -

L B L — - Trrem—
476

4-0-05 4-0-06 4-0-07 4-0-08 a0-0-68 a0-0-69

464 . “ o e T e o e BT
e [ I A——— I R | —— —
47,0 - D | | | I R I R
| ———— — — = — — N

-47.6-

a0-0-70 a0-0-71 60-0-72 a0-0-73 a0-0-74 a0-0-75

AR S s B opco rCeadCor sl Lre koo daody tiied ol oo | acties adiiilemd dlVld  Dabel Culierdveon i
—————— —8&—F———1— & — 8 — 8 ——
weHE 1§ ¢ ———————— 8, ———— 1§ — |
AT 6 =_r— L= atERe— | == meERy e mim i =R amE g W oEEEm gmimem m S mf 7 oRmAD o Smpmeg s mes mmpeLs

62-0-61 62-0-62 62-0-62 62-0-64 62-0-65 62-0-66
-46.4 -

-47.0-
476

62-0-67 62-0-63 trnOwéGcio trn15715b trn2wgi 8k trn&rdmdk
-46.4—

-47.0-
-47.6-
trnc7 2yxb trnn5dnvl trntxr3fb trnwbs&nb
-46.4—
-47.0-
-47.6—
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 8 11 14 2 5 8 11 14 2 5 83 11 14 2 5 & 11 14 2 5 8 11 14 2 5 8 11 14

Cumulative Time

Lab

I&R
Lubrizol
Swhl
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Actual Intake (A) Camshaft Position Bank 1 CAN (Deg) ZOOMED IN

4050.4 -
4049.9—
4049.4 -
4048.9—
4048.4 -

4050.4 -
4049.9—
4049.4 -

4048.4 -

4050.4—
4049.9—
4049.4 -
4048.9—
4048.4 -

4050.4—
4049.9 -
4049.4 -
4048.9—
40438.4 -

4050.4 -
4049.9 -
4049.4 -
4048.9—

40438.4 -

2-0-01

2-0-07

4-0-05

60-0-70

62-0-61

62-0-67

trnc7 2yxb

P Ty S S

2-0-02

2-0-08

4-0-06

60-0-71

62-0-62

62-0-63

trnn3dnvb

Run ID/Test #

2-0-03

4-0-01

4-0-07

60-0-72

62-0-63

trndwbcth

Feanon . .
TGRS AR as "

4
1
p
!

trntur3fb

2-0-04

4-0-02

4-0-03

60-0-73

B2-0-64

trn15715b

"kl " Pl Fo™ T 2 TH N

trnwhs8nb

T T LLL T L
= I R

oy

2-0-05

4-0-03

60-0-65

60-0-74

B2-0-65

trn2wgdab

2-0-06

4-0-04

60-0-69

60-0-75

62-0-66

trn8rdmdb

T ™ AV Tl - 1

A e n i —

R
2 53 & 1 14

T T 1
2 3 & 11

T —

Cumulative Time

T —

(g%
L
[==]
—
—_
—
T —

Lab

|&R.
Lubrizol

Swhl
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Actual Intake (A) Camshaft Position Bank 1 CAN (Deg) ZOOMED IN

-46.2 -

-46.5 .

-46.8
-47.1
474

-46.2 -

465 . -

-46.8
-47.1
-47.4-

-46.2
-46.5
-26.8 -
-47.1
-47.4-

-46.2 -
-46.5-
-46.8
471
-47.4

-46.2
-46.5
-46.8-
-47.1
474

2-0-01

2-0-02

Low Event Oil

Run ID/Test #

2-0-07

62-0-61

trn2wqB8b

62-0-62

trnnSdnvb

trntur3fb

4-0-03 4-0-04 4-0-05 4-0-06
60-0-70 60-0-71 60-0-72 60-0-73

trnwbsinb

1 13

T T T T T T 7]
0123456789

1 13 01234
Cumulative Time

MRARER
567890

11 13

T T T T T 7T
0123456789

11 13

4.0
3.0
2.0 All Cylinder PP & MFB2
1.0
0.0

162



Actual Intake (&) Carmshaft Position Bank 1 CANM (Deg)  ZOOMED IN

4050.0—
4049.6
40492 -
40488 -
4048.4 -

4050.0—
4049.6
4049.2 -
4048.8
4048.4 -

4050.0—
4049.6
40492 —
4048.8
40484 -

4050.0—
4049.6
40:48.2 -
4048.8
4048.4

40500 - =

4049.6
4049.2 —
4043.8 -
40484 -

2-0-01

4-0-03

60-0-70

62-0-61

trn2waqgl8k

Low Event Oil

Run ID/Test #

2-0-02 2-0-07

4-0-04 4-0-05

60-0-71 60-0-72

B2-0-62 62-0-67

trnnsdnvb trntur3fb

2-0-08

4-0-06

60-0-73

62-0-68

trnwhsinb

i —

11 13

L I I A R R R R L R R A
29 11 13 0123456789

Cumulative Time

e —

4.0
3.0
204l Cylinder PP & MFE2
1.0
0.0
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Actual Intake (A) Camshaft Position Bank 1 CAN (Deg) ZOOMED IN

-46.3 -
'46.6 -
-46.9 -
-47.2
-47.5

-46.3

_a6.6-|

-46.9—
-47.2-]
-47.5-]

_4&.3 -
-d6.6—
-46.9-
-47.2
-47.5

_46.3 -
-d6.6—
-46.9 -
-47.2
-47.5-

-46.3
-46.6—
_46.9 -
-47.2-]
-47.5-]

High Event Oil

Run ID/Test # 30
2-0-04 2-005 2-0-06 25

s . . 21
L — R S L L N 16A” Cylinder PP & MFB2

12

7

4-0-02 4-0-07 4-0-08

62-0-63

trnOwbcib

62-0-64 62-0-65 62-0-66

trn15715k trn&rdmdk trnc T 2yxl

L L L L L L I L I L L L L L L L L I LI I L I L L L L L L L I I L I L R I
123456789 11 13 0123456789 11 13 0123456789
Cumulative Time 164

e —



Actual Intake (A) Camshaft Fosition Bank 1 CAN (Deg) ZOOMED IN

4050.0—
4049.6
4049.2 —
40488
40484 -

4050.0
4049.6
40492 —
4048.8
40484 -

4050.0—
4049.6
40492 —
4048.8
4048.4 -

4050.0—
4049.6
40492 —
40488 -
4048.4 -

4050.0—
4049.6
40492 -
40:48.8 -
4048.4

2-0-03

4-0-01

60-0-65

62-0-63

High Event Oil

Run ID/Test #

2-0-04 2-0-05

4-0-02 4-0-07
60-0-74

60-0-69

62-0-64 62-0-65

2-0-06

4-0-03

60-0-75

62-0-66

11 13

T
0

T
1

|
2

T
3

T
4

T
3

11 13 01234
Cumulative Time

TTITTT TTT7T7T
6789 36789 11 13

=

11 13

30
26

21
mﬁkll Cylinder PP & MFE2

12
<
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Actual Exhaust
(B) Camshaft
Position Bank 1
CAN



Actual Exhaust (B) Carnshaft Position Bank 1 CAMN (Deg)

35—
28—
18

B

35—
28—
18

B

38—
28—
18

B

33 -
28—
13—
8-

33—
28—
13—

32
28—
13-

8-

38—
28—
18-

A

2-0-01

2-0-02

Run ID/Test #
2-003 2-0-04 2-0-05

2-0-06

2-007

2-0-08

4-0-M 4-002 4-0-03

4-0-04

4-0-05

4-0-06

4-0-07 4-0-08 60-0-68

60-0-70

60-0-1

60-0-72 60-0-73 60-0-74

60-0-60

60-0-75

62-0-61

62-0-62

62-0-63 62-0-64 62-0-65

62-0-66

62-0-67

62-0-68

trnc 7 2yxb

trnn3dnvb

trnOwactz trn15715b trn2wgS 8k

trn&rdmdb

trntur3fb trnwbsink

I
5 8 11 14 2 5 8 11 14 2 5 8 1 14 2 5 8 11 14

Cumulative Time

Lab

I1AR.
Lubrizol
Swhl
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Actual Exhaust (B) Camshaft Position Bank 1 CAM (Dag) ZOOMED IN

H.lll'lanESl# Lﬁb
2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06 - |AR
177 + Lubrizol
BN DR DR | - -
4-0-02 4-0-03 4-0-04
161 '
4-0405 4-0406 4-007 4-0408 a0-0-68 a0-0-69
17.7- . co -~
17.3 : S
16.9
16,5 | e ————— el e e gl B e T
16.1— = . T o
a0-0-70 a0-0-71 a0-0-72 60-0-73 a0-0-74 a60-0-75
1_|lr._|lr—----- w U f s mm mEmam mE R L L N B ETLY ] wEm s ® mm U " w - - m oS L] LY --l-;'\t' [y g e Bt T e dma el
17.3
16.9
16,5 I, - r - O
161 Ton d . " . : § H o 0 d .
a2-0-61 a2-0-62 a2-0-63 62-0-64 62-0-65 62-0-66
17.7-
17.3
16.9
16,5
16.1
62-0-67 62-0-68 trn0wéct: trn15715b trn2wgdab trndrdmdkb
.I—Ilrl—llr_ = —n . " - .._.-—. " - - T " = = omm i '=-.“'
17,3
16.9
16,5 —_—
16.1 — % —
trnc7 2yxb trnn5dnvb

) i | |
2 5 8 11 14 2 5 8 11 14 2 5 B 11 14 2 5 8 11 14 2 5 8 11 14
Curnulative Time
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Actual Exhaust (B) Carmnshaft Position Bank 1 CAM (Deg) ZOOMED IN

18.0-
17.5-
17.0
16.5-
16.0-

18.0-
175-
17.0-
165
16.0-

18.0-
17.5-
17.0-
16.5-
16.0

18.0-
175-
17.0-
165
16.0-

18.0-

17,5

170
16,5

15.'[:'—-

2-0-M

M ol .- I

= " I__-I'ﬂ'- -

4-0-03

e P P
I S—
S
BEE ERE EE R m mmmmemEm, momR smE A m

"
-l
|

trn2wgisk

Low Event Oil
Run ID/Test #

2-0-02 2-0-07

"sa " s w el - - - -l—l-'\-—.—l-----.—-

= LI

——— = —_—

[ ] ] I —
I

T et o e

4-0-04 4-0-05

2-0-08

——————— B ——————————
a0-0-71 e0-0-72 20-0-73
od-0-02 o-0-07 o2-0-08

trnn3dnvb trntur3fb trnwbs8nb

——
—

oo —
[ -
[='=

9 11 13 01234 9 11 13

Cumulative Time

||||.-|
56789 11 13

e

T
123

= —

4.0
3.0
204l Cylinder PP & MFB2
1.0
0.0
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Actual Exhaust (B) Camshaft Position Bank 1 CAN (Deg) ZOOMED IN

179+
176
173+
17.0

16.7-:
164"

16,1

17.9+

176,

173
17.0
16.7

1647

16.1 -

17.94
176
17,35
17.0
16.7
16.4—
16.1 -

17.94
176
17,35
17.0
16.7
16.4—
16.1—

17.9-,

176+
173+
17.0
16.7
16.4—
16.1-

———y——— 37—yt
W T .

High Event Oil

Run ID/Test # 30
2-0-06 %

12
eSS e B e .
4-0-02 4-007 4-0-08

&60-0-60

B62-0-63 62-0-64 62-0-65 62-0-66
trnOwact: trn15715b trn&rdmdkb trnc ¥ 2yxb

T
89 11 13

T
0

I
1

IRIRERE
2345

T 7T ] T T T T T T
1113 0123456789 11 13 01234567289

Cumulative Time

T 171
6789 1 13

21
16AII Cylinder PP & MFB2
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Intake (A) Camshaft
Position Actuator
Duty Cycle Bank 1

CAN



Intake (A) Carnshaft Position Actuator Duty Cyele Bank 1 CAN (26)

T35
55
35
154

T35
55
35
15+

75
55
334
15+

75
55
334
15+

75
55
35+

15+

75
353
35+
15+

75
353
35+
15+

2-0-01

Run ID/Test #
2-0-02 2-0-03 2-0-

2-0-05

2-0-06

2-0-07

2-0-08 4-0-M 4-0-02

4-0-03

4-0-04

4-0-05

4-0-06 4-0-07 4-0-08

60-0-70

60-0-11 60-0-72 60-0-73

60-0-65

60-0-69

80-0-74

60-0-75

B2-0-61

62-0-62 62-0-63 B62-0-64

B2-0-67

62-0-68 trnlwbct trm15715b

trne ¥ 2yxb

B2-0-65

B2-0-66

trn2wglsb

trnérdmdb

trnnSdnvb trntur3fb trowbsinb

T T T T T 1
Z 5 &8 1114 2 5 & 11 14 2 5 & 1 14

Cumulative Time

Lab

AR
Lubrizol
Swhl
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Intake (A) Camshaft Fosition Actuator Duty Cycle Bank 1 CAN (%) ZOOMED IN

Run ID/Test #

2-04 2-0-02 2-0-403 2-0-04 2-0-05% 2-0-406
48,0
46,0
44,0
42,0 Mgty S Ay |
40,0 e |

2-0-07 2-0-08 4-04 4-0-402 4-003 4-0404
48,0
45,0 —
44,0
42,0

4-0405 4-0-06 4-0407 4-0-408 a0-0-68 a0-0-69
48,0
45,0 —

A

440 vl SRy L

42,0

A ] [Ionsnpn———————
A0.0— -IHJ [ —————

43.0—-
46.0—

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75

10| st SN | gyt SRR R
42,0 A SRRV it SR SR G ST DD s pyeRiEE WA

40.0—

43.0—-
46.0—

42.0-
40,0

43.0—-
46.0—
440
420
40.0—

43.0—-
46.0—

42.0-
40,0

a2-0-61 os-0-02 n2-0-03 a2-0-04 ad-0-05 02-0-06
oy RN A T
— i gy e, e g SIS vt

62-0-67 62-0-68 trn0wéctk trn15715b trn2wgdsb trn@rdmdb

iy
WIS | R

trncT 2yxb trn3dnvi trntar3fb trnwbs8nb
T ey Ty
T T T 1 T I

r— 1T T T T T T T T T T T T T T T T T T T 1
2 5 8 1 14 2 5 8 1 14 2 5 8 1 14 2 5 8 1 14 2 5 & 1M 14 2 5 8 1M 14

Cumulative Time

Lab

AR
Lubrizol

Swhl
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ZOOMED IN

Intake (A) Camnshaft Position Actuator Duty Cycle Bank 1 CAM (%)

Low Event Oil

Run ID/Test #
2-0-01 2-0-02 2-0-07 2-0-08

RPN

4-0-03 4-0-04 4-0-05 4-0-06

62-0-61 62-0-62 62-0-67 62-0-68

iy amen g g

trn2wqi8b trnn3dnvi trnter3fb trnwsinb

T - ——

T T O I L L L L OO L L L L L I L L L L L L L L L L L I L L I L L I R
89 11 13 0123456789 11 13 0123456789 11 13 0123456789
Cumulative Time

4.0
3.0
2.0All Cylinder PP & MFEB2
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Intake (&) Carnshaft Position Actuator Duty Cyele Bank 1 CAN (%6) ZOOMED IN

48.5-
46.5—
44.5-
42.5-
40,5

48.5+
46.5—
44,5
42.5-
40,5+

48.5+
46.5-
44.5-
42.5-
40,5+

48.5+
46.5-
44.5-
42,5+
40.5+

48.5-
46.5-
44.5-
42,5+
40.5-

High Event Oil

SRR | i M
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Exhaust (B) Camshaft
Position Actuator
Duty Cycle Bank 1

CAN



Exhaust (B) Carnshaft Position Actuator Duty Cyecle Bank 1 CAN (%6)

46—
36—
26—
16—

B—

46—
36—
26—
16—

65—

46
36
26
16

6_

46—
36—
26—
16—

65—

46—
36
26—
16

B

46—
36
26—
16

B

46—
36—
26—
16—

65—

2-0-01

2-0-02

Run ID/Test #
2-0-03 2-0-04 2-0-05

2-0-06

2-0-07

2-0-08

4-0-01 4-0-02 4-0-03

4-005

4-0-06

4-0-04

4-0-07 4-0-08 60-0-65

B0-0-69

60-0-70

60-0-71

60-0-72 60-0-73 60-0-74

62-0-61

62-0-62

B0-0-75

62-0-63 62-0-64 62-0-65

B2-0-66

62-0-67

62-0-65

trnQwbctb trm15715b trn2wgdsb

trn8rdmdb

trncT 2yxb

trnn3dnvb trntr3flo trnwbsinb

I T T T 1 T T T 1 T T 1
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Exhaust (B) Camshaft Pasition Actuator Duty Cycle Bank 1 CAM (%) ZOOMED IN

Run ID/Test #
2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

4-0-03 4-0-06 4-007 4-0-08 60-0-68 60-0-69
iy iy | SRR

“ L - ey e ——
a0-0-70 a0-0-71 a0-0-72 a0-0-73 a0-0-74 a0-0-75
P S Sl L
renm————— L Mo P g ot | oy Stttk u—

62-0-61 62-0-62 B2-0-63 62-0-64 B2-0-65 B62-0-66

B62-0-67 62-0-68 trnOwacth trn15715b trn2wagi8k trn&rdmdb

I | L
i,y i ity
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Exhaust (B) Camshaft Position Actuator Duty Cycle Bank 1 CAM (%) ZOOMED IN

2-0-01

4-0-03

Low Event Oil

Run ID/Test #
2-0-02 2-007 2-0-08

4-0-04 4-0-05 4-0-06

[ Tassiapams 0 me— e i T eyl
a0-0-70

w“
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80-0-71 60-0-73

L T
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T
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Exhaust (B) Camshaft Position Actuator Duty Cycle Bank 1 CAN (%) ZOOMED IN

47.5—
46,0

43.0-
41.5+
40,0
38.5-

47.5—
46.0

43.0-
41.5—
40.0
38.5

47.5-
46.0
44,5
43.0-
41,5+
40.0—

47.5-
46.0

43.0-
41,5+
40.0—
38.5+

47.5-
46.0 -

43.0-
41.5-
40.0-
38.5+

High Event Oil

Run ID/Test #
2-0-03 2-0-4 2-005 2-0-0B

4-0-01 4-0-02 4-0-07 4-0-08
1 1 R I
e L
60-0-68 60-0-60 60-0-74 80-0-75

AR iy | P i e
Nomay Py P g mti
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Charge Air Cooler
Temperature Bank
1 Sensor 1 - Raw

CAN



Charge Air Cooler Ternperature Bank 1 Sensor 1 - Raw CAN (Deg O)

70+
55
40
25+
10

70+
55
40
25+
10

10—
55
40
25+
10

10—
55
40
25+
10

10—
35
40
25

10

35
40
25
10—

10—
55+
40
25+
10—

2-0-M 2-002

Run ID/Test #

2-0-03 2-0-04

2-0-07 2-0-08

4-0-01 4-0-02

2-0-05 2-0-06

|

4-0-03 4-0-04

4-0-05 4-0-06

4-0-07 4-0-08

80-0-70 60-0-1

60-0-72 60-0-73

60-0-68 60-0-60

60-0-74 60-0-75

62-0-61 62-0-62

62-0-63 62-0-64
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s S Sy, Sy Al
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62-0-65 62-0-66
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Charge Air Cooler Termperature Bank 1 Sensor 1 - Raw CAN (Deg ) ZOOMED IN

30.5

46.5
44,5
42,5
40.5-

30.5
48,5
46.5
44,5
425

50.5
48,5
46.5
44,5
425
40.5-
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46.5

425

4-0-05

60-0-70

T S P A il S YIS WSae it WY AR Sy b e s o B by e
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I. it lh” [ - Wl
TLianh s et 1k Al M MGl GRAN
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iiab bl i s | Wit iy | sl S
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b L ]
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Charge Air Cooler Ternperature Bank 1 Sensor 1 - Raw CAN (Deg ¢ ZOOMED IN

50.5-
49.0—
47,5+
46.0 -
44.5-
43.0
41.5+

50.5-
49.0-
47.5-
46.0
44,5
43.0-
41,5+

50.5
49,0
47.5-
46.0 -
44.5-
43.0
41,5+

50.5-
49.0
47.5—
46,0
44,5
43.0-
41.5—

50.5
49.0-
47.5-
46.0 -
44,5+
43.0-
41.5-

60-0-70

Ll

Low Event Oil
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Charge Air Cooler Ternperature Bank 1 Sensor 1 - Raw CAMN (Deg ©) ZOOMED IN

High Event Oil

Run ID/Test #
2-0-03 2-0-04 2-0-05 2-0-06
TP 1 I W P S
bt bl by BNRE el LN ORE . L
4-0-01 4-0-02 4-0-07 4-0-08

NN gy, | el

&60-0-65 60-0-69 80-0-74 60-0-75

WA U U R G M e K oy
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Cylinder 1
Knock/Combustion
Performance

Counter CAN



Cylinder 1 Knock/Combustion Performance Counter CAN (MN/A)

190

110
70
3{:_

190
150
110
70
3,]}_

190

110
70
3,]}_

190
150
110
70
30—

190

110
70
30—

190

110
70
30—

190
150
110
70
30—

2-0-01

2-0-02

Run ID/Test #

2-0-03

li—

2-0-07

2-0-08

4-0-05

4-0-06

4-0-01

2-0-04

2-0-05

2-0-06

4-0-02

4-0-07

4-0-08

60-0-70

60-0-71

60-0-72

60-0-73

4-0-03

4-0-04

60-0-65

B0-0-69

60-0-74

B0-0-75

62-0-61

62-0-62

B2-0-63

62-0-64

62-0-67

62-0-68

trnc7 2yxb
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trn0wbct

JE——
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Cylinder 1 Knock/Combustion Performance Counter CAMN (M/A)

Low Event Oil

Run ID/Test #

2-0-01 2-002 2-0-07 2-0-08

4-0-03 4-0-04 4-0-05 4-0-06

60-0-70 60-0-71 60-0-72 60-0-73

62-0-61 B62-0-62 B2-0-67 b62-0-68

trn2wgdsb trnn3dnvl trntr3fl trnwbs&nk

|
849 11 13
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Cylinder 1 Knock/Combustion Performance Counter CAN (N/A)

200
170+

110
a0—

20—

200
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140
110

20—

20

200
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140
110
20—
50—
20
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140
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20—
50—
20—
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170
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20—
50—
20—

2-003

4-0-M

2-0-04

High Event Qil

Run ID/Test #

4-002

60-0-68

62-0-63
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2-0-05

2-0-06
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60-0-74
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Cylinder 2
Knock/Combustion
Performance

Counter CAN



Cylinder 2 Knock/Combustion Perforrmance Counter CAMN (M)

240+
190
140
90—
A0

2-0-01

2-0-02

2-0-07

2-0-08

4-0-05

4-0-06

Run ID/Test #
2-0-03 2-0-04

2-0-05

2-0-06

4-0-01 4-0-02

4-0-03

4-0-04

4-0407 4-0-08

60-0-70

80-0-71

B0-0-72 60-0-73

60-0-68

B0-0-60

B0-0-75

62-0-61

62-0-62

B2-0-63 62-0-64

62-0-67

62-0-68
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— —————

trn15715b

B2-0-65
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Cylinder 2 Knock/Combustion Performance Counter CAMN (M/A)

240
210+
180
150
120

90—

60—
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60|
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210
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90—

60—
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90—
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90—

Low Event Oil

Run ID/Test #

2-0-01 2-0-02 2-0-07 2-0-08

4-0-03 4-0-04 4-0-05 4-0-06

60-0-70 60-0-71 60-0-72 60-0-73
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Cylinder 2 Knock/Cormbustion Performance Cournter CAN (MN/A)

230
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150
110
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70—
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30—
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70—
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4-0-01
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Run ID/Test #
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2-0-06
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62-0-64
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Cylinder 3
Knock/Combustion
Performance

Counter CAN



Cylinder 3 Knock/Combustion Perforrmance Courntar CAMN (MSA)

Run ID/Test # Lab
2-0401 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06 - IAR
150

110- + |ubrizol

20 < SwR

150 2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04

110
'ﬂ]_ . -.-_._._._._.-ll =

150 4-0-05 4-0-06 4-007 4-0-08 60-0-68 60-0-60

110 | ——
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60-0-70 60-0-71 60-0-72 60-0-73 B0-0-74 60-0-75

i S— | ——
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70—

150 62-0-61 62-0-62 B62-0-63 62-0-64 b2-0-65 b2-0-66
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70—

A0 -

i lp——

62-0-67 62-0-68 trnOwbctz trn15715b trn2wgS 8k trn8rdmdkb
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e ——

trnc ¥ 2yxb trnn5dnvi trnter3fb trnwbs8nb

150
110+
70—

T T
2 5 8 11 14 2 5 8 11 14 2 5 &8 11 14 2 5 8 11 14 2 5 8 11 14 2 5 & 11 14
Cumulative Time 195



Cylinder 3 Knock/Cormbustion Performance Counter CAN (MN/A)

110
95
80—
65—
50—
35
20—

110
95
an—
65—
50
35
20—

110
95
20—
65—

35
20—

110
95—

65—
50
35
20—

110
095
20—
65—
50
35
20—

2-0-01

Low Event Oil

Run ID/Test #

2-0-02

4-0-03

2-0-07

2-0-03

4-0-04

4-0-05

4-0-06

60-0-70

B62-0-61

trn2wqgi8k

60-0-71

60-0-72

60-0-73

62-0-62

B62-0-67

trnnSdnvb

trntxr3fb
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9 11 13
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High Event Qil

Run ID/Test # 30
2-0-03 2-0-04 2-0-05 2-0-06 26

21
All Cylinder PP & MFB2

Cylinder 3 Knock/Combustion Performance Counter CAMN (M/A)

16
; N
— — r

4-0-01 4-0-02 4-0-07 4-0-03

_-'—"_—._.‘_
-
_,..—l-l"_'_—._‘-._

60-0-65 60-0-69 60-0-74 B0-0-75
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L
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I e ~
_-—-—"_.__
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6789 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13

Cumulative Time 197



Cylinder 4
Knock/Combustion
Performance

Counter CAN



Cylinder 4 Knock/Combustion Performance Counter CAMN (M/A)

190
140
S0

2-0-01

2-002

2-0-03

A0
10

190
140
S0

2-0-07

2-0-08

A0
-10-

190
140

4-0-05

4-0-06

4-0-M

Run ID/Test

2-0-04

2-005

2-0-06

4-0-02

4-003

4-0-04

4-0-07

4-0-08

S0
A0
-10-

60-0-70

60-0-71

60-0-72

60-0-73

60-0-68

60-0-69

60-0-74

60-0-75

190
140
90—
A0
10

190
140
90—
A0

10"

190
140
o0 -
A0
-10—

190
140
o) —
A0
10—

62-0-61

B62-0-62

62-0-63

62-0-67

B62-0-68

trnc¥ 2yxb

trnnSdnvb

62-0-64

B62-0-65

62-0-66

trnwbctb

trn15715b

trn2wq8 8k

trn8rd mdb

trntur3fb

trnwhsinb
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Cumulative Time
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Cylinder 4 Knock/Combustion Performance Counter CAMN (M/A)

280
180
140
100

&0 —

20—
20

20—
180
140
100

20—
20

220+
180
140
100
60—
20
20

20—
180
140
100
el
20—
20

220
180
140
100
&0 —
20—
20

Low Event Oil

Run ID/Test #

2-0-01 2-0-02 2-0-07 2-0-08

4-0-03 4-0-04 4-0-05 4-0-06

60-0-70 60-0-71 60-0-72 60-0-73

62-0-61 62-0-62 62-0-67 62-0-68

trn2wgl 8k trnn5dnvi trnter3fb trnwbsSnb

1 13
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Cylinder 4 Knock/Combustion Performance Counter CAMN (M/A)
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Accelerator Pedal
Position D CAN



Accelerator Pedal Paosition D CAMN (546
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Accelerator Pedal Position 0 CAN (%) ZOOMED IN
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Accelerator Pedal Position D CAN (%) ZOOMED IN
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Accelerator Pedal Position D CAM (%) ZOOMED IN
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Accelerator Pedal Position D CAM (%) ZOOMED IN
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ZOOMED IN

Accelerator Pedal Position D CAMN (56)
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Accelerator Pedal Position D CAMN (%) ZOOMED IN
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Build Data



Average LSPI events per test are plotted
versus lab-stand-engine combinations

The color on the plot is associated with the
various build measurements collected



5.5275
3.5219

5.5163 1A Intake Value Guide Diameter

5.5106

5.5050

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

I
b
o

A

I
=
(]

T
(=]
—

I I ! I I
1=} =T ~d = =<}
— — — —

24 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

212



5.5275
5.5220
5.5165
55110
5.5055

1B Intake Value Guide Diameter

5.5000

L 1dST

0L 1457

L 15T

0L 1457

—LO0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6ld

—0Lld

~hld

~0Lld

I
=t
(]

A

I
=
(1]

I
==
—

| I I I I
=] =+ oJ = =<}
— — — —

24 1 dd BpuldD |y Bay

QEE

29

na

[4s

|ozlign’

vl

Lab / 5tand # / Engine #

213



5.5300
5.5245
5.5190
5.5135
5.5080

5.5025

28 Intake Value Guide Diameter

. we  LLIdST
. ] ] 0L 15T
- - o® — LIS
. o ™ ] 0L 15T
] . a® —L0-LOOL- LOOL-9EE
s ® o8 -0-0001-000L-9EE
N o @o  6ld
e @ ® e [OLd
o« . 6ld
. ° ® e Lold
TR g en LpDe e

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand ¥/ Engine #

214



5.5275
5.5225
55175
5.5125
5.5075

2B Intake Value Guide Diameter

5.5025

%

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

|
=
~J

A

I
=
[t}

I
==
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

215



5.5275
3.5225
55175
5.5125

34 Intake Value Guide Diameter

5.5075
5.5025

kb 15

0L 1457

—LL1dST

0L 1457

O L00L- OO L-9EE

—L0-000L-0001-9E£E

—hld

—0Lld

—hld

—0Lld

[
=
o

A

|
=
]

I
[==]
—

I I I I I
[1a) =t o = =]
— — — —

29414 18 d d J2pullin |1y By

QEE

4

ng

[y

ozlgn T

vl

Lab / Stand #/ Engine #

216



5.530
5.525

5.520
5515

3B Intake Value Guide Diameter

5.510

5.505

L 15T

0L 1457

L 1dST

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9£E

~hld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

294 18 dd 1Bpun i |y By

QEE

£

na

[1ns

|ozlgn

vl

Lab / Stand # / Engine #

217



5.5275
5.5219

33183 44 Intake Value Guide Diameter

5.5108

5.5050

o . S LLIdST
° o . 0L 1dS1
* o o, LLIdST
. *® ®  LoL1dsT
* o ®  10-L00L-L00L-9EE
° o e e | l0-000L-000L-9EE
¢ . o Lald
. . oe 0L
* . * L6ld
. . ® o |oud
I 2

2941 18 dd Bpulld |y Bay

SEE

]

ng

[y

|ozugn

¥l

Lab / Stand # / Engine £

218



5.5275
5.5225
55175
5.5125

4B Intake Value Guide Diameter

5.5075
5.5025

= LL1dST

0k 1451

—LL1dST

—0L 1457

—LO-L00L- 00 L-9EE

— L0-000 L-0001-9EE

—hGld

~0Lld

—ld

—0Lld

_
e

A

_
=

I
=]
=2

I I I I I
[f=) =t o = =)
— — — —

29414 ¥8 o o J2pullAD |1y By

GEE

]

ng

[y

|oz1gn T

=il

Lab / Stand # / Engine #

219



5470
5478

5477

5476

247314 Intake Value Stem Diameter

5474
5473
5472
5471

. . e* [LLIdST
. . ] 0L 1d5T
* . oF  [LLIdST
e o &%  OLldsT
* . ®e  L0-100L-LO0L-9EE
*« ° ® ®  10-000L-0001-9EE
» . et [6ld
¢ o s® (4
« 0 © o Leld
. ° * e 0L
e i S S

24 18 d o JpunAD |1y By

BEE

o

ng

(s

|ozLgn

¥l

Lab / Stand #/ Engine #

220



1B Intake Value Stem Diameter

[=a] [N T ¥ o T I i O Y . o e
ERERENE TN N RE e
(¥ T ¥ o T ¥ o T o N W o T o T s T ¥ o T ¥ T ]

kRIS

0L 1457

LS

0L 1457

— 0= L00E- 00 L-9EE

—L0-0001L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

T 11T 17 1T 7T "1 "7 "7 ""1T ""°171
I YR 2 e Ty g e v o

2941 18 d d 1BpunD |y By

QEE

e

ng

[y

|ozlgn

Ul

Lab / Stand #/ Engine #

221



5479
5477
5475
5473
547

28 Intake Value Stern Diarmeter

5469

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- L00L-9EE

— L0-000 L-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
[t ]

A

I
=
(]

I
[==]
=

| I I I I
=] =+ o = =)
— — — —

24 8 dd BpulldD |y Bay

QEE

]

ng

[4s

ozlign ]

Wl

Lab / Stand #/ Engine #

222



5.480
5470

5478
5477

5476

2B Intake Value Stem Diameter

5475

5474
5473
5472
5471

_‘.I

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

[
=
3]

A

|
=
]

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

2941 18 d d 12pun Ao |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

223



54765
54754
54743
54732
54721
54710

34 Intake Value Stem Diameter

kb 15

0L 1457

—LL1dST

0L 1457

O L00L- OO L-9EE

—L0-000L-0001-9E£E

—hld

—0Lld

—hld

—0Lld

[
=
o

A

|
=
]

I
[==]
—

I I I I I
[1a) =t o = =]
— — — —

29414 18 d d JpullAD |1y By

QEE

4

ng

[y

ozlgn T

vl

Lab / Stand #/ Engine #

224



3477

5476

5475

5.474 3B Intake Value Stem Diameter

5473

5472
547

—hL1dST

0L 1457

LS

0L 1dsT

—LO0-L00L- D0 L-9EE

—L0-0001L-0001-9£E

—hld

~0kHd

—hld

~0Lld

I
=
(]

A

I
=
(1]

I
o
—

| [ I | I
[T} = d = =]
— — — —

2941 18 d d 1BpunD |y By

QL

e

ng

(s

|ozlgn ]

Ul

Lab / Stand #/ Engine #

225



5470
5478

5477

347044 Intake Value Sterm Diameter

5475

5.474
5.473

. * ®  LLIdST
. . > 0L 1d5 1
s ®e  LLIdST
s o % 0LIdsT
° . ®o  lD-LDOL-LODL-9EE
o °* ® L |10-000L-000L-9EE
. * %e [6id
°« * e 0ld
. . ¢ lald
. * o ® [OLid
S MR e e =8 o @ A

2840 18 dd BpullAD ||y Bay

HEL

o

0

[

|ozugn

¥l

Lab / Stand £/ Engine #

226



5.481
5479
5477

5475

4B Intake Value Stem Diameter

5473

547

—LL1d5T

~0L 1457

—LL 1457

—01 1457

—L0-L00L- 00 L-9EE

—L0-0001-0001-9EE

—ld

~0Lld

—hld

~0Lld

I
=t
(]

Al

I
=
(]

I
=]
—

| [ I | I
[T} =t i~ =] -]
— — — —

284 8 dd BpullAD |y Bay

HEL

o

0

[

|ozugn

¥l

Lab / S5tand £/ Engine #

227



0.0550
0.0505

0.0460

0.0415

14 Intake Clearance

0.0370
0.0325

ﬁ.

—LL1dST

0L 1457

kb 15

0L 1457

—LO-L00L- L00L-9EE

— L0-000 L-0001-9£E

—hld

—0Lld

—hld

—0Lld

1
=t
i

A

|
=
(]

I
(=]
=1

| ! ! | 1
1=} =T ~J = =<}
— — — —

241 13 dd BpulldD |1y Bay

QEE

]

na

[ys

ozlgn |

Yl

Lab / Stand #/ Engine #

228



0.055
0.050

0.045
0.040

0.035

1B Intake Clearance

0.030

—LLE1dST

0L 1451

LS

0L 1451

—L0- 100 L- L00L-9EE

—10-000L-0001-9£E

~Gld

~0kd

—6Gld

~0Lld

I
=
i

A

I
=
i

I
=)
=

| [ I 1 I
(V] = d = o
— — — —

29414 13 dd 12 pullAD |1y Bay

9EE

(]

0s

(44

|oz11gn

vl

Lab / Stand #/ Engine #

229



0.045 24 Intake Clearance

0.06e0
0.055
0.050
0.040
0.035
0.030

—LL1dST

—0L 1457

—LE 157

0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—6ld

~0Lld

—hld

~0Lld

| T 1T 1
(1] (1]
I N R 2 e XN e e v o

294 18 dd Bpulld |y Bay

9EE

o

ng

[y

|ozign

vl

Lab / Stand # / Engine #

230



0.0550
0.0505
0.0460

0.0415

2B Intake Clearance

0.0370
0.0325

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- 0O L-9EE

— L0-000 L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

_
&

A

_
=

I
[==]
—

I I I I I
=] =t ~d = ==
— — — —

2941 18 d d JBpullfn |1y By

QEE

(]

na

[y

ozlgn T

vl

Lab / Stand #/ Engine #

231



0.0550
0.0504

0.0458

0.0413 3A Intake Clearance

0.0367

0.0321
0.0275

L 1dST

0L 1457

kR 15

0L 1457

—L0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

—hld

~0Lld

1
=t
]

A

|
=
(]

!
==
—

| 1 ! | 1
o =t ~J = ==}
— — — —

24 18 dd BpuldD |y Bay

QEE

29

na

[y4s

|ozlign

Yl

Lab / 5tand # / Engine #

232



0.060
0.055

0.050

0,045 3B Intake Clearance

0.040

0.035
0.030

. . oo [LLIdST
. . ] 0L 1dST
o ° ®s  FLLIdST
e o ® OIS
! . o®  l0-L00L-L00L-9EE
* S0 10-000L-000L-9EE
~6ld
o ® e® Loud
~6ld
. ° . °  roud
L R P 3

2941 ¥ o d P pulAD ||y By

9EE

e}

09

[y

|ozZ1ign

¥l

Lab / Stand # / Engine #

233



0.0525
0.0475

0.0425

44 Intake Clearance

0.0375
0.0325
0.0275

LIS

0L 1451

LR 1dS0

0L 1dST

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—6Gld

—0Lld

—&ld

~0Lld

1
=t
(]

A

1
=
(2]

1 | 1 ! |
== o =t ~J = =<} b= =t ] L=
— — — — —

29414 33 dd 2 pund |y By

9EE

]

09

[y s

|oz1iqn’]

W

Lab / 5tand # / Engine #

234



0.0525
0.0475

0.0425 4B Intake Clearance

0.0375
0.0325

lli

—LL1dST

0L 1451

LS

0L 1d51

—L0-100L- L00L-9EE

—10-000L-0001-9£E

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3%}

A

I
=
o

I
=)
—

| I I I I
el =t o = =2}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

0s

[y 5

|ozgn ]

Wl

Lab / Stand #/ Engine #

235



5.5225
3.5169

5.5113 1A Exhaust Value Guide Diameter

5.5056

5.5000

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

I
b
o

A

I
=
(]

T
(=]
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

236



1B Exhaust Value Guide Diameter

5.525
5.520
5.515
5.510
5.505
5.500

—LL ST

01451

—LL1dST

—0L 1451

—L0-100L-L00L-9EE

—L0-000 L-0001-9£€

—Gld

~0Lld

—ld

—0Lld

I I I I I I I I I I I I
.ﬂ. ....Uu. 3 ...D .ﬂ. _.)._ _..ﬂu nﬂ_ rD .ﬂ. _.)._
_.)._ MN_ ..)._ .| .I .| .| .|

24 73 dd 12 pullAD |1y Bay

GEE

e}

na

[y

|oz1gn T

vl

Lab / Stand # / Engine #

237



5.5250
3.5194

5.5138 2A Exhaust Value Guide Diameter

5.5081

5.5025

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

I
b
o

A

I
=
(]

I
==
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

238



5.530
5.525

3.520

5.515 2B Exhaust Value Guide Diameter

5.510

5.505
5.500

LIS

0L 1dsT

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
=] =r ™ = ==
— — — —

2941 %8 dd PpunAD ||y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand £/ Engine #

239



5.5225
55175

5.5125 3A Exhaust Value Guide Diameter

5.5075

5.3025

—LL1dST

0L 1d51

—LL ST

0L 1451

—LO- 100 L- 00 L-9EE

—L0-000L-0001-9£E

—Gld

~0kd

—Gld

~0Lld

I
=
i

A

I
=
[t

I
o0
—

| T I [ I
[N} = d = o
— — — —

2941 73 dd 1PpulAD |y Bay

QEE

o

2]

[y

|oz11gn ]

vl

Lab / Stand #/ Engine #

240



5.5225
55169

5.5113 3B Exhaust Value Guide Diameter

5.5056

5.5000

—LL ST

0L 1451

—LL1dST

0L 1d51

—L0-100L-L00L-9EE

— b0-000L-000 L -9EE

—Gld

~0Lld

—Gld

~0kd

I
=t
o

A

I
=
o

I
[=5]
—

I I ! I I
=} =t ~J = =<}
— — — —

2414 33 dd 12pulAD |1y Bay

QEE

o

ng

[y

|oz1gn T

vl

Lab / Stand # / Engine #

241



3.518
5516

5514

5.512 44 Exhaust Value Guide Diameter

5.510

5.508
5.506

LS

0L 1d5T

—LL1dST

0L 1457

—L0-L00L- OO L-9EE

—L0-0001L-0001-9EE

~hld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
o
—

I I I I I
=] = od = ==
— — — —

294 18 d d 1BpunfD |y By

QEE

[

ng

[y

|ozlgn ]

Ul

Lab / Stand # / Engine #

242



3.5113 4B Exhaust Value Guide Dameter

5.5225
5.5169

5.5056
5.5000

o . o*
. [ B
™ » o®
L I [
a . *e
s @ o *
¢ ] -
e |g e ®
s @ .
. L b ®

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

1 1 1 "1 "1 "1 "1 "1 "1 "1 1
rﬂ_ rﬂ_
S N8 2 e e e o

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand £/ Engine #

243



5474
5472

5470

5468
5.466

14 Exhaust Value Stem Diameter

5464
5.462
5.460

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

[
=
3]

A

|
=
]

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

2941 18 d d 12pun Ao |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

244



5470
5469
5468
5467

547

1B Exhaust Value Stem Diameter

5466
5465
5.464
5463
5462

—LL1d5T

~0L 1457

—LL 1457

—01 1457

—L0-L00L- 00 L-9EE

—L0-0001-0001-9EE

—ld

~0Lld

—hld

~0Lld

I
=t
a0

Al

I
=
[

I
=]
—

| [ I | I
[T} =t i~ =] -]
— — — —

2AAN 17 el ol JBpunAy |1y By

HEL

o

0

[

|ozugn

¥l

Lab / S5tand £/ Engine #

245



5474
5472
5470

5.468

5.466

28 Exhaust Value Stem Diameter

5.464
5462
5.460

L

kb 1dST

0L 1457

L 1dST

0L 1457

—LO-LO0L- L00L-9EE

~L0-000L-0001-9EE

—Gld

—0kd

—hGld

~0Lld

I
=t
[t ]

Al

I
=
(]

I
==
—

| [ I | I
[N} = d = =]
— — — —

24 19 dd BpulAD |y Bay

QEE

4

]

(s

ozl1gn T

Hl

Lab / Stand #/ Engine #

246



5474
5472

5470

2B Exhaust Value Stem Diameter

5468
5.466

5.464
5.462
5.460

—LE 157

0L 1457

—LL1dST

—0L 1457

— L0100 E- 100 L-9EE

—L0-0001-0001-9E£8

—hld

~0Lld

—6ld

~0Lld

[
=
]

Al

1
=
]

I
=]
—

I I I I I
=) =T o = =)
— — — —

24 18 d o JpunAD |1y By

BEE

o

ng

(s

|ozLgn

¥l

Lab / Stand #/ Engine #

247



5470
5.469
5468

547

5.467 34 Exhaust Value Sterm Diameter

5.466
5465
5.464
5.463

L 15T

0L 1457

—hL1dST

0L 1457

—LO0-L00L- LDOL-9EE

— b0-000 E-000 L -9EE

—hGld

~0Lld

—hGld

~0kHd

|
=T
[t

A

I
=
(¥}

I
==
—

I I ! I I
o =t ~J = ==}
— — — —

24 18 dd 2puldD |y Bay

QEE

]

na

[y

|oz1gqn

vl

Lab / 5tand # / Engine #

248



5470
5469
5.468
5467

5471

3B Exhaust Value Stermn Diameter

5466
5.465
5.464

—LE 157

0L 1457

—LL1dST

—0L 1457

— L0100 E- 100 L-9EE

—L0-0001-0001-9E£8

—hld

~0Lld

—6ld

~0Lld

[
=
]

Al

1
=
]

I
=]
—

I I I I I
=) =T o = =)
— — — —

24 18 d o JpunAD |1y By

BEE

o

ng

(s

|ozLgn

¥l

Lab / Stand #/ Engine #

249



5472
5470

5.468

3,466 44 Exhaust Value Stem Diameter

5.464

5.462
5.460

LS

0L 1457

—hb1dST

0L 1457

—L0-L00L- LDDL-9EE

— bO-000 E-000L-9EE

—hGld

~0Lld

—Gld

—0kHd

|
=
Y]

A

I
[=]
(¥}

I
==
—

I I T I I
=} = ~J = ==}
— — — —

241 18 dd 2pulldD |y Bayy

Qi

[t

ng

[y

|oz1gn

vl

Lab / 5tand # / Engine #

250



5470
5469
5468
5467

547

4B Exhaust Value Stem Diameter

5466
5465
5.464
5463
5462

—LL1d5T

—0L 1457

—LL 45T

0L 1457

—L0-L00L- 00 L-9EE

—L0-0001-0001-9EE

—Gld

~0Lld

—hld

~0Lld

I
=t
(]

Al

I
=
(]

I
=]
=

| I I I I
=] =t od = e
— — — —

2941 18 dd Bpulld |y Bay

SEE

]

ng

[y

|ozugn

¥l

Lab / Stand £/ Engine #

251



0.0575
0.0525

0.0475 1A Exhaust Clearance

0.0425

0.0375

LS

0L 1457

—LL 15T

0L 1451

—L0-100L-L00L-9EE

—L0-000 L-0001-9EE

—6Gld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
[=<]
=2

I I I I I
1=} = o = =)
— — — —

FA4IN ¥ o d 12 pulAD |1y By

9EE

e}

09

[y

|oz11gn

vl

Lab / Stand # / Engine #

252



0.065
0.0e0

0.055

0.0501B Exhaust Clearance

0.045

0.040
0.035

—LL1dST

0L 1457

kb 15

0L 1457

—LO-L00L- L00L-9EE

— L0-000 L-0001-9£E

—hld

—0Lld

—hld

—0Lld

1
=t
i

A

|
=
(]

1
==
—

| ! ! | 1
1=} =T ~J = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

na

[ys

ozlgn |

Yl

Lab / Stand #/ Engine #

253



o

=

m

B

i

b

=

m

=

i
YL
2233
[ R e R e T

L

= LL1dST

0k 1451

—LL1dST

—0L 1457

—LO-L00L- 00 L-9EE

— L0-000 L-0001-9EE

—hGld

~0Lld

—ld

—0Lld

_
e

A

_
=

I
=]
=2

I I I I I
[f=) =t o = =)
— — — —

29414 ¥8 o o J2pullAD |1y By

GEE

]

ng

[y

|oz1gn T

=il

Lab / Stand # / Engine #

254



0.0625
0.0570
0.0515

2B Exhaust Clearance

0.0405

0.0350

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

I
b
o

A

I
=
(]

I
==
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

255



0.0573
0.0523

0.0475 34 Exhaust Clearance

0.0425

0.0375

—LL ST

0L 1451

kb 1450

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

—0Lld

—Bld

~0Lld

I
=
=

A

|
=
o

|
[=5]
=1

| 1 ! 1 1
=} =t ~J = =<}
— — — —

241 13 dd 12pullAD ||y Bay

9EE

&

ng

[ys

|ozliqn ]

Wl

Lab / Stand #/ Engine #

256



0.0573
0.0530

0.0435

3B Exhaust Clearance

0.0395
0.0350

L 1dST

0L 1457

kR 15

0L 1457

—L0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

—hld

~0Lld

I
=t
L]

A

|
=
[

!
==
—

| 1 ! | 1
o =t ~J = ==}
— — — —

24 18 dd BpuldD |y Bay

QEE

29

na

[y4s

|ozlign

Yl

Lab / 5tand # / Engine #

257



0.053
0.052

0.051

44 Exhaust Clearance

0.050
0.049

0.043
0.047
0.046

L 1dST

0L 1457

L 15T

0L 1457

—LO0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6ld

—0Lld

~hld

~0Lld

I
=t
(]

A

I
=
(1]

I
==
—

| I I I I
=] =+ oJ = =<}
— — — —

24 1 dd BpuldD |y Bay

QEE

29

na

[4s

|ozlign’

vl

Lab / 5tand # / Engine #

258



0.0575
0.0525

0.0475 4B Exhaust Clearance

0.0425

0.0375

. oF bLL1dsT
o ° » 0L 1dST
. ® L0 FLLIdST
o | ® - 0L 1dST
. . ® . LO-L0DL-LO0L-9EE
* o ®* ®  l0-000L-0001-9¢f
® - * | Ald
. |® ® 4 0L
« e 6ld
° . ® e Olid
L 3

29414 % dd Bpund |y Bay

BEE

(]

09

(44

CEALOY

vl

Lab / Stand # / Engine &

259



479
47.8

477

47.6

47.51A Intake Spring Free Length

47.4
47.3
47.2
471

—LL1dST

0L 1451

LS

0L 1d51

—L0-100L- L00L-9EE

—10-000L-0001-9£E

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3%}

A

I
=
o

I
=)
—

| I I I I
el =t o = =2}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

0s

[y 5

|ozgn ]

Wl

| ab / Stand £ / Fnnine &

260



47.9
47.8

a7.7

476

47.5

1B Intake Spring Free Length

474
47.3
47.2
471
47.0

LR 1dS0

0L 1dST

LIS

0L 1451

0= L0OL- OO -SEE

—L0-000L-0001-9EE

—&ld

~0Lld

—6Gld

—0Lld

T
=
]

A

[
=
]

I
=)
—

I I I I I
=) =T ™ = =]
— — — —

2941 73 dd PpunAD |y Bay

BEE

(]

09

(R

CEALLY

vl

Lab / Stand £/ Engine #

261



47.9
47.8

a7

47.6

475

24 Intake Spring Free Length

474
473
47.2
471
47.0

L 1dST

0L 1457

kR 15

0L 1457

—L0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

—hld

~0Lld

1
=t
]

A

|
=
(]

!
==
—

| 1 ! | 1
o =t ~J = ==}
— — — —

24 18 dd BpuldD |y Bay

QEE

29

na

[y4s

|ozlign

Yl

Lab / 5tand # / Engine #

262



479
47.8

477

47.6

47.5 2B Intake Spring Free Length

474
47.3
47.2
471

—LL1dST

0L 1451

L ST

0L 1451

—LO-100L-L00L-9EE

—L0-000L-0001-9£E

—hld

—0Lld

—Gld

~0Lld

I
=t
[3¥]

A

I
=1
[}

I
=)
—

| I I I I
=] =t o = =2}
— — — —

241 33 dd 12pullAD ||y Bay

QEE

&

ng

[y"s

|oziiqn’]

Wl

Lab / Stand #/ Engine #

263



47.9
47.8

477

47.6

34 Intake Spring Free Length

47.5

474

47.3
47.2
471
47.0

—LE 157

0L 1457

—LL1dST

—0L 1457

— L0100 E- 100 L-9EE

—L0-0001-0001-9E£8

—hld

~0Lld

—6ld

~0Lld

[
=
]

Al

1
=
]

I
=]
—

I I I I I
=) =T o = =)
— — — —

24 18 d o JpunAD |1y By

BEE

o

ng

(s

|ozLgn

¥l

Lab / Stand #/ Engine #

264



479
47.8

457

47.6

47.5

3B Intake Spring Free Length

47.4
47.3
47.2
471
47.0

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- 0O L-9EE

— L0-000 L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

_
&

A

_
=

I
=)
—

I I I I I
=] =t ~d = ==
— — — —

2941 18 d d JBpullfn |1y By

QEE

(]

na

[y

ozlgn T

vl

Lab / Stand #/ Engine #

265



479
47.8

477

47.6

47.5

44 Intake Spring Free Length

47.4
47.3
47.2
471
47.0

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

I
=t
(]

A

I
=
[a¥]

I
=)
—

| I I I I
=] =t [ = =2}
— — — —

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand ¥/ Engine #

266



479
a7.7

47.5

4B Intake Spring Free Length

47.3

471

46.9

kb 15

0L 1457

—LL1dST

0L 1457

O L00L- OO L-9EE

—L0-000L-0001-9E£E

—hld

—0Lld

—hld

—0Lld

[
=
o

A

|
=
]

I
==
—

I I I I I
[1a) =t o = =]
— — — —

29414 18 d d JpullAD |1y By

QEE

4

ng

[y

ozlgn T

vl

Lab / Stand #/ Engine #

267



46.23 1A Intake Spring Tension

46.44
46.00

47.75
4731

B . e LLIdST
7
. . . ~011d51
LS
ol ® *. FLLIdsT
Z
e o % ~011dS 1
o . o FlO-LOOL-LO0L-9EE
QEE |OZHGNT
. ® o l0O-000L-000L-9EE
. . P Gld
29
L o % Lold
vl
* . ® | Gld
09
» . R B S T

T 11T 17T 17" 71T "1 "7 "1 "“"1T""“"1T "1
I YR 2B E I o e @ v N oo

294 18 d d 12pun i |y By

268

Lab / Stand # / Engine #




47.80
47.35

43.25

1B Intake Spring Tensicn

46.90
46.45

46.00

o LIS

0L 1457

s FLLIdST

> 0L 1457

. —LO-L00L- 00 L-9EE

o [ HO-00OL-000L-9EE

" 6id

a® 0Ld

—Gld

—0kd

|
=
~J

A

I
=
[t}

T
(=]
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

269



48.0
475

47.0 24 Intake Spring Tension

46.5

46.0

—LL1dST

0L 1457

kb 15

0L 1457

—LO-L00L- L00L-9EE

— L0-000 L-0001-9£E

—hld

—0Lld

—hld

—0Lld

I
=t
~d

A

|
=
|

1
==
—

| ! ! | 1
1=} =T ~J = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

na

[ys

ozlgn |

Yl

Lab / Stand #/ Engine #

270



=

=]

(%]

=

(]

T

o

=

=

o

(]

wu

=

=

=

coy

il
G T s T =
S5 FSFFFF

—LL 1457

—0L 1457

—LE1d5T

0L 1457

—L0-L00L- 100 L-9EE

— 0000 L-000 L -9EE

—hld

~0Lld

—hld

—0kd

T ! I T T T ! T T
.ﬂ. _”. nﬂ_ rD .ﬂ. _.)._ _”. nﬂ_
_.J._ _._.”N_ _.J_,._ 1 1 1 1 1

2941 12 dd BpulldD |y Bay

9EE

]

ng

(s

|oz1gn

¥l

Lab / 5tand £ / Engine

271



43.0
47.5

47.0 3A Intake Spring Tension

L 1dST

0L 1457

L 15T

0L 1457

—LO0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6ld

—0Lld

~hld

~0Lld

I
=t
(]

A

I
=
(1]

I
==
—

| I I I I
=] =+ oJ = =<}
— — — —

24 19 dd BpuldD |y Bay

QEE

29

na

[4s

|ozlign’

vl

Lab / 5tand # / Engine #

272



47.80
47.35

43.25

3E Intake Spring Tensicn

46.90
46.45

46.00

kb 1dST

0L 1457

L 1dST

0L 1457

—LO-LO0L- L00L-9EE

~L0-000L-0001-9EE

—Gld

—0kd

—hGld

~0Lld

I
=t
~

Al

I
=
od

I
[==]
—

| [ I | I
[N} = d = =]
— — — —

29414 18 d d JBpullAn |1y By

QEE

4

]

(s

ozl1gn T

Hl

Lab / Stand #/ Engine #

273



43.0
47.5

47.0

46.544 Intake Spring Tension

46.0

45.5
45.0

LIS

0L 1451

LR 1dS0

0L 1dST

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—6Gld

—0Lld

—&ld

~0Lld

T
=t
L]

A

1
=
o

|
[=5]
=1

| 1 ! | 1
u =t ~J = =<}
— — — —

29414 33 dd 2 pund |y By

9EE

]

09

[y s

|oz1iqn’]

W

Lab / Stand ¥/ Engine #

274



47.80
47.35

43.25

4B Intake Spring Tensicn

46.90
46.45

46.00

. o o [LLIdST
. . ] 0L 1ds1
o oe [LLIdST
* o s 0L 1dST
. . ®e  LO-LOOL-LODL-9EE
- o e FLD-000L-000L-9EE
. - we  [6ld
* ee 0l
d I * |6ld
. ™ L =011
R S R P S

2941 18 d d 12pun i |y By

QEE

£9

na

[

|ozlgn

vl

Lab / 5tand # / Engine #

275



47.9
47.8

477

47.6

47.51A Exhaust Spring Free Length

47.4
47.3
47.2
47.1

—LL 1457

—01 1457

—LL1d5T

~0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9EE

—hld

~0Lld

—ld

~0Lld

_
=

A

_
=

I
oa
—

I I I I I
=) =t od = o
— — — —

241 18 o o JBpunAD |1y By

9EE

e

ng

(s

|ozLgn

¥l

Lab / S5tand £ / Engine

276



479
47.8

457

47.6

475

1B Exhaust Spring Free Length

47.4
47.3
47.2
471
47.0

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

I
b
o

A

I
=
(]

T
(=]
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

277



47.9
457

47.5

28 Exhaust Spring Free Length

47.3

471

46.9

LIS

0L 1dsT

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
(=]
—

I I I I I
=] =r ™ = ==
— — — —

2941 73 dd PpunAD |1y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand #/ Engine &

278



47.9
47.8

477

47.6

47.5

2B Exhaust Spring Free Length

47.4
47.3
47.2
471
47.0

—LL1dST

0L 1451

LS

0L 1d51

—L0-100L- L00L-9EE

—10-000L-0001-9£E

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3%}

A

I
=
o

I
(=]
=

| I I I I
el =t o = =2}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

0s

[y 5

|ozgn ]

Wl

Lab / Stand #/ Engine #

279



34 Exhaust Spring Free Length

43.0
47.8
47.6
47.4
47.2
47.0
46.8
46.6

. . O FLLIdST
t
. ® . ~0L 1451
s
* . ®e  [LLIdST
Z
C A - 0L 1dsT
. .. oo l0-L00L-L00L-9EE
9EE |oZHgN
~L0-0001-0001-9€E
~6ld
29
. . ® . Oud
vl
~6ld
09
. o ® e 0L

11T 1 71 "1 "1 "1 "1 "1 "1 "T 1
rD rD
I N | 2 e TN e @ e N oo

2941 % dd 2 punf ||y By

280

Lab / Stand #/ Engine #



47.9
47.8

477

47.6

47.5 3B Exhaust Spring Free Length

474
473
47.2
47.1

kRIS

0L 1457

LS

0L 1457

— 0= L00E- 00 L-9EE

—L0-0001L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

I
=
o

A

I
=
o

I
o
—

I I I I I
=) =T [ = ==
— — — —

2941 18 d d 1BpunD |y By

QEE

e

ng

[y

|ozlgn

Ul

Lab / Stand #/ Engine #

281



43.0
47.8

47.6

47.4 44 Exhaust Spring Free Length

47.2

47.0
46.8

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- L00L-9EE

— L0-000 L-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
~J

A

I
=
[

I
[==]
=

| I I I I
=] =+ o = =)
— — — —

24 3 dd BpulldD |y Bay

QEE

]

ng

[4s

ozlign ]

Wl

Lab / Stand #/ Engine #

282



47.9
47.8

47.7

47.6

47.5

4B Exhaust Spring Free Length

474
473
472
47.1
47.0

—LL1dST

0L 1457

LS

0L 1457

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
]

Al

I
=
[

I
==
—

| I I I I
u =t o = =)
— — — —

2A4W 18 dd BpulldD |y Bayy

QEE

[t

ng

[4s

|ozlign’

vl

Lab / Stand # / Engine #

283



47.75
47.31

46.88 1A Exhaust Spring Tension

46.44
46,00

—LL ST

0L 1451

kb 1450

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

—0Lld

—Bld

~0Lld

1
=t
(]

A

|
=
(o]

1
o
=3

| 1 ! 1 1
=} =t ~J = =<}
— — — —

241 33 dd 12pullAD ||y Bay

9EE

&

ng

[ys

|ozliqn ]

Wl

Lab / Stand #/ Engine #

284



47.50
47.25

47.00

46.751B Exhaust Spring Tension

46.50

46.25
46.00

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- 0O L-9EE

— L0-000 L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

_
&

A

_
=

I
=)
—

I I I I I
=] =t ~d = ==
— — — —

2941 18 d d JBpullfn |1y By

QEE

(]

na

[y

ozlgn T

vl

Lab / Stand #/ Engine #

285



47.0 24 Exhaust Spring Tensicn

46.5
46.0

43.0
47.5

—LL1dST

0L 1d51

—LL ST

0L 1451

—LO- 100 L- 00 L-9EE

—L0-000L-0001-9£E

—Gld

~0kd

—Gld

~0Lld

T 1
Mum

I
o0
—

| T I [ I
[N} = d = o
— — — —

2941 73 dd 1PpulAD |y Bay

QEE

o

2]

[y

|oz11gn ]

vl

Lab / Stand #/ Engine #

286



47.80
47.35

43.25

2B Exhaust Spring Tensio

46,90
46.45

46.00

—LL1dST

0L 1457

LS

0L 1457

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
]

Al

I
=
[

I
==
—

| I I I I
u =t o = =)
— — — —

2A4W 18 dd BpulldD |y Bayy

QEE

[t

ng

[4s

|ozlign’

vl

Lab / Stand #/ Engine #

287



47.15
47.10

47.05

34 Exhaust Spring Tension

47.00
46.95

46.90
46.85
46.80

kb 1dST

0L 1457

L 1dST

0L 1457

—LO-LO0L- L00L-9EE

~L0-000L-0001-9EE

—Gld

—0kd

—hGld

~0Lld

I
=t
[t ]

Al

I
=
(]

I
==
—

| [ I | I
[N} = d = =]
— — — —

29414 18 d d JBpullAn |1y By

QEE

4

]

(s

ozl1gn T

Hl

Lab / Stand #/ Engine #

288



c

[=]

A

c

[

T

o

=

=

o

LA

1

=

m

=

i

=]

A
y u e L
mAaE 23888
S 5555559

—LL1dST

—0L 1457

= LL1dST

0k 1451

—LO-LO0L- L00L-9EE

— L0-000 L-0001-9EE

—ld

—0Lld

—hGld

~0Lld

24 7 dd BpUlAD |1y Bay

I 1T 1 "1 1T 71T "“"T1T "1 "1 "1 1
(1) o
I NR @ e 3o e w e v N o

SEL

(]

ng

[4s

oz

Wl

Lab / Stand #/ Engine #

289



47.04A Exhaust Spring Tension

46.5
46.0

43.0
47.5

- . oL dsT
. * ] 0L 1d51
s ° oo [LLIdST
e o - 0L 1d51
S . ®e | |0-100L-100L-9EE
* . e * | L0-000L-000L-9EE
. ® #® 6id
~0LId
s . *  L6ld
~0LId
e S

294 18 dd 1Bpun i |y By

QEE

£

na

[1ns

|ozlgn

vl

Lab / Stand # / Engine #

290



4775
473

46,88 4B Exhaust Spring Tensicn

46.44
46.00

LIS

0L 1451

LR 1dS0

0L 1dST

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—6Gld

—0Lld

—&ld

~0Lld

1
=t
(]

A

1
=
(2]

1
==
—

| 1 ! | 1
u =t ~J = =<}
— — — —

29414 33 dd 2 pund |y By

9EE

]

09

[y s

|oz1iqn’]

W

Lab / Stand ¥/ Engine #

291



0.26
0.25
0.24
0.23

0.22

1F Intake Valve Lash Measurement

0.21
0.20
0.19

—LL1dST

0L 1457

kb 15

0L 1457

—LO-L00L- L00L-9EE

— L0-000 L-0001-9£E

—hld

—0Lld

—hld

—0Lld

1
=t
i

A

|
=
(]

I
(=]
=1

| ! ! | 1
1=} =T ~J = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

na

[ys

ozlgn |

Yl

Lab / Stand #/ Engine #

292



0.29
0.28

0.27
0.26
0.25

1R Intake Valve Lash Measurement

0.24
0.23
0.22
0.21
0.20

—LL1dST

—0L 1451

—LL ST

01451

—LO-100L-L0DL-9EE

—L0-000L-0001-9£E

—ld

—0Lld

—Gld

~0Lld

I
=t
2]

A

I
=
[}

I
od
—

| T I [ I
¥} =t = =] ==}
— — — —

241 %3 dd 12pullAD |1y Bay

9EE

o

ns

[4"s

|ozugn |

Wl

Lab / Stand #/ Engine #

293



0.29
0.228
0.27
0.26
0.25

2F Intake Valve Lash Measurement

0.24
0.23
0.22
0.21
0.20

—LL1dST

0L 1457

kb 15

0L 1457

—LO-L00L- L00L-9EE

— L0-000 L-0001-9£E

—hld

—0Lld

—hld

—0Lld

1
=t
i

A

|
=
(]

1 | ! ! | 1
=<} 1=} =T ~J = =<}
— — — — —

241 13 dd BpulldD |y Bay

QEE

]

na

[ys

ozlgn |

Yl

Lab / Stand #/ Engine #

294



0.228
0.27

0.26
0.25
0.24
0.23

2R Intake Valve Lash Measurement

LR 1dS0

0L 1dST

LIS

0L 1451

0= L0OL- OO -SEE

—L0-000L-0001-9EE

—&ld

~0Lld

—6Gld

—0Lld

T
=
]

A

[
=
]

I
(=]
—

I I I I I
=) =T ™ = =]
— — — —

2941 73 dd PpunAD |y Bay

BEE

(]

09

(R

CEALLY

vl

Lab / Stand Z / Engine &

295



0.28
027

0.26
0.25
0.24
0.23

3F Intake Valve Lash Measurement

LIS

0L 1451

LR 1dS0

0L 1dST

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—6Gld

—0Lld

—&ld

~0Lld

1
=t
(]

A

1
=
(2]

|
[=5]
=1

| 1 ! | 1
u =t ~J = =<}
— — — —

29414 33 dd 2 pund |y By

9EE

]

09

[y s

|oz1iqn’]

W

Lab / Stand ¥/ Engine #

296



0.29
0.28

0.27
0.26
0.25

3R Intake Valve Lash Measurement

0.24
0.23
0.22
0.21
0.20

—hb1dST

0L 1457

LS

0L 1457

0= L00L- DO -9EE

—L0-0001-0001-9£E

—Gld

—0kHd

—hGld

~0Lld

I
=
(]

Al

I
=
(]

I
=)
—

I [ I | I
[T} = ™ = ==}
— — — —

2941 18 d d 1Bpunin |y By

QEE

(]

ng

[

|ozlgn

El

Lab / Stand # / Engine #

297



0.310
0.283
0.266

AF Intake Valve Lash Measurement

0.244

0.222
0.200

LS

0L 1451

IRLEY

0L 1d51

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

~Gld

~0Lld

I
=
0

A

|
=
o

1
==
=

| 1 ! 1 1
[f=] =t o = =<}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

09

[ys

|ozgn ]

Yl

Lab / Stand #/ Engine #

298



0.310

4R, Intake Valve Lash Measurement

0.282
0.266
0.244
0.222
0.200

L] kb 1dST

o . H 01 151
(e

o ee LLIdST

* o &  O0L1dsT

] o —LO-LO0L- L00L-9EE
QEE  |oZuqn]

~L0-000L-0001-9EE

—Gld
4
—0kd
Hl
—hGld
]

~0Lld

11T 1 "1 "1 "1 "1 "1 "1 "1 "1 1
rD 5
S N R @ e o 2w e s o

29414 18 d d JBpullAn |1y By

299

Lab / Stand #/ Engine #



0.38
0.37
0.36
0.35
0.34

0.33

1F Exhaust Valve Lash Measurement

—LL1dST

—0L 1457

—LE 157

0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—6ld

~0Lld

—hld

~0Lld

I
=t
]

A

1
=
[

1
o0
—

| 1 ! | 1
=} =t ~J = ==l
— — — —

294 18 dd BpulldD ||y Bay

9EE

o

ng

[y

|ozign

vl

Lab / 5tand # / Engine #

300



0.38
0.37

0.36
0.35
0.34

0.33

1R Exhaust Valve Lash Measurement

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3]

A

I
=
]

I
=)
—

| I I I I
=] =t [ = =2}
— — — —

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand ¥/ Engine #

301



0.32
0.37

0.36
0.35
0.34

0.33

2F Exhaust Yalve Lash Measurement

LS

0L 1d51

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
=

I I I I I
o =r od = ==
— — — —

PN 78 dd 1R pulAD |1y By

OEE

]

0g

R

|0z11gn

vl

Lab / Stand #/ Engine #

302



0.410
0333
0.366

2R Exhaust Valve Lash Measurement

0.344
0322

0.300

LS

0L 1dsT

—LL1dST

0L 1dsT

—L0-100L-L00L-9EE

—L0-000L-000 1 -9EE

—Gld

~0Lld

—Gld

—0kd

I
=t
(]

A

I
=
(2]

I
(=5
—

I I ! I I
u =t ~J = =<}
— — — —

29414 33 dd 2 punf |y By

9EE

]

09

[y s

CEIEOY

vl

Lab / S5tand £ / Engine

303



(.34 3F Exhaust Valve Lash Measurement

0.33
0.37
0.36
0.35
0.33
0.32
0.31
0.30

LS

0L 1d5T

—LL1dST

0L 1457

—L0-L00L- OO L-9EE

—L0-0001L-0001-9EE

~hld

~0Lld

—Gld

—0Lld

T T T T T T T 1
MEMHWMEWB

294 18 d d 1BpunfD |y By

QEE

[

ng

[y

|ozlgn ]

Ul

Lab / Stand # / Engine #

304



0.38
0.37

0.36
0.35

(.34 3R Exhaust Valve Lash Measurement

0.33
032
0.3
0.30

LS

0L 1d5T

—LL1dST

0L 1457

—L0-L00L- OO L-9EE

—L0-0001L-0001-9EE

~hld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
o
—

I I I I I
=] = od = ==
— — — —

294 18 d d 1BpunfD |y By

QEE

[

ng

[y

|ozlgn ]

Ul

Lab / Stand # / Engine #

305



0.32
0.37

0.36
0.35

(.34 4F Exhaust Valve Lash Measurement

0.33
0.32
0.31
0.30

—LE1d5T

0L 1457

—LL 1457

—0L 1457

—L0-L00L- 00 L-9EE

—10-0001-0001-9EE

—hld

—0kd

—hld

~0Lld

I
=t
(]

Al

I
=
(]

I
=]
—

| [ I | I
[T} = _.Jr_ = o)
— — — —

24 18 d d JpunAD |1y By

BEE

e

ng

[4is

|oz1gn

¥l

Lab / Stand # / Engine #

306



038
037

0.36
0.35

0.34 4R Exhaust Valve Lash Measurement

033
032
0.31
0.30

LS

01451

—LL1dST

0L 1457

—L0-L00L- DD L-9EE

—L0-0001L-0001-9EE

—hld

~0Lld

—hld

—0Lld

_
=

A

_
=

I
o0
—

I I I I I
=) =t od = =)
— — — —

29414 18 o o 1BpulAD |1y By

QEE

09

ng

[y

|ozlgn ]

Ul

Lab / S5tand # / Engine #

307



Horg All Cylinder PP & MFE2

24

20
18-
16-
14-

12

*%

N

PI10-

P19

P10

P15

336-1000-1000-01-
336-1007-1001-01-

LSP1 10+

L5P1 11+

L5P1 10+

LSP1 11+

Bl

62

336

AR

Lubrizol

Lab / Stand ¥/ Engine #

SwiRl

87.524
87.523
47.522
87.521
87.520
47.519 Cylinder 1 Tep Longitudinal Bore Diameter
87.518
87.5317
87.516
87.515

308



87.516 Cylinder 1 Top Transverse Bore Diameter

47.522
47.520
47.518
47.514
4r.5;2
47.510

. . o
. . »
L] . L]
* o >
L] . .o
o * @
. - -y
. |, .®
. P .
o L] " e

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- L00L-9EE

— L0-000 L-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I 1T 1T 1 1T 1
[ =]
S N8R @ e 3o 2w e v N o

24 3 dd BpulldD |y Bay

QEE

]

ng

[4s

ozlign ]

Wl

Lab / Stand #/ Engine #

309



12.0
1.5

1.0
10.5

10.0

Cylinder 1 Top Bore Surface Finish

9.5

9.0
35
a.0
1.5

—LL 45T

0L 1457

—LL1d5T

—0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—hld

~0Lld

—Gld

~0Lld

_
=

~

_
=

I
=)
—

I I I I I
=] = od = ==
— — — —

24 18 dd JBpunAn |1y By

BEE

(]

ng

[yins

|ozLgn

¥l

Lab / Stand # / Engine #

310



47.526
47.524
47.522
47.520
47.518
47.516

Cylinder 1 Middle Longitudinal Bore Diameter

—LL1dST

0L 1451

LS

0L 1d51

—L0-100L- L00L-9EE

—10-000L-0001-9£E

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3%}

A

I
=
o

I
=)
—

| I I I I
el =t o = =2}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

0s

[y 5

|ozgn ]

Wl

Lab / Stand #/ Engine #

311



87.516 Cylinder 1 Middle Transverse Bore Diameter

ar.522
a7.520
ar.518
a7.514
ar.52
87.510

L 15T

0k 1451

—LL1dST

—0L 1457

—LO0-L00L- DO -9EE

—L0-000L-0001-9£E

—hGld

~0Lld

—ld

—0Lld

I I I I | I I I I
rD
.4 MN_ _.n.._ _uﬂ_ .ﬂ. _.J._ ...n... _uﬂ

2941 %8 o o 12pun Ao |1y By

QEE

]

na

[y

|oz1gn

vl

Lab / S5tand # / Engine #

312



12.0
11.5

11.0
10.5

10,0

Cylinder 1 Middle Bare Surface Finish

9.5

9.0
4.5
4.0
7.5

LR 1dS0

0L 1dST

LIS

0L 1451

0= L0OL- OO -SEE

—L0-000L-0001-9EE

—&ld

~0Lld

—6Gld

—0Lld

I
=t
|

A

I
=
od

I
=)
—

I I I I I
=) =T ™ = =]
— — — —

2941 73 dd PpunAD |y Bay

BEE

(]

09

(R

CEALLY

vl

Lab / Stand £/ Engine #

313



Forg Al Celinder PP & MFE2

. 87.528
- . 87.525
22 5 87.523
.
20— 87.520 Cylinder 1 Bottom Longitudinal Bore Diameter
.
. ¢ . 87.518
18 .
» . . 87.515
.
L 87.513
L]
4 * . .
14 .
12 .
10 .
-
6
4
2- ™ -
. o F
ol * (] L] f . o %
T I I I T | I | I |
[ o = o — — = — = =
= = = = = < - - - -
= = s 5§ & & § &
= =
= =
e 2
z = = = <

IAR]
SR

Lubrizol

Lab / Stand # / Engine #

314



87.5225
87.5175

87.5125 Cylinder 1 Bottom Transverse Bore Diarmeter

47.5075
47.5025

LS

0L 1457

kRIS

0L 1457

—L0-L00L- DD L-9EE

—L0-0001-0001-9£E

—6ld

—0Lld

—hld

~0Lld

24

20

1
o0
—

| 1 ! | 1
=} =t ~d = ==}
— — — —

2A4W 18 dd 2pulldD |y Bay

Qe

[t

ng

(45

|ozlign’

Y

Lab / 5tand # / Engine #

315



12.0
1.5

1.0

' Cylinder 1 Bottom Bore Surface Finish

10.5
10.0

9.5

9.0
a5

LS

0k 1431

—LL1dST

0L 1457

—L0-L00L- DD -9EE

— L0-000 1L -0001-9£E

—hGld

~0Lld

—ld

—0Lld

_
=

A

_
=

I
=2
s

I I I I I
=) =T o = =)
— — — —

2941 78 d o 12pun i |1y By

QEE

09

ng

[y

|ozlgn

vl

Lab / S5tand # / Engine #

316



a7.526
ar.524
a7.522
a7.520
37518
a7.516

Cylinder 1 Average Longitudinal Bore Diameter

—LE 157

0L 1457

—LL1dST

—0L 1457

— L0100 E- 100 L-9EE

—L0-0001-0001-9E£8

—hld

~0Lld

—6ld

~0Lld

[
=
]

Al

1
=
]

I
=]
—

I I I I I
=) =T o = =)
— — — —

24 18 d o JpunAD |1y By

BEE

o

ng

(s

|ozLgn

¥l

Lab / Stand #/ Engine #

317



Forg Al Cylinder PP & MFB2

24

20
18-
16-
14-

12

.

L

o®

PI10-

P19

P10

P19

336-1000-1000-01-

336-1001-1001-01-

L5P1 10+

L5P1 11+

LSP1 10+

LSP1 11+

B0

62

336

AR

Lubrizol

Lab / Stand #/ Engine #

SR

47.522
47.520
a87.518
a7.516
a37.514
47512
47.510
47.508

Cylinder 1 Average Transverse Bore Diameter

318



12.0
1.5

1.0
10.5

10.0 Cylinder 1 Average Bore Surface Finish

9.5

9.0

a5
3.0

. M =L 1S
™ . [ ] 0L 1457
o ® o LLLIdST
o o ®  0L1dsT
* . e®  -L0-100L-LO0L-9EE
o« ® o - L0-000L-000L-9EE
* . P Gld
e |o * e OLd
s » e |6lid
* . Lo 0ld
R EEEEE NS

2941 %8 o o 12pun Ao |1y By

QEE

]

na

[y

|oz1gn

vl

Lab / S5tand # / Engine #

319



a7.524
ar.522

a7.520
ar.518

Cylinder 2 Tep Longitudinal Bore Diameter

87.516
a7.514

. * ®s |-LLIdST
. E b 0L 1dST
e o e [LLIdST
e | ® % ~0L 1d51
. . e, [ l0-LODL-LOOL-9EE
° P Y e lD-000L-000L-9EE
° o o0 Lald
* . *e |(Old
L . @ eld
. o e 0L
L S S P P R

24 18 dd JBpunAn |1y By

BEE

(]

ng

[yins

|ozLgn

¥l

Lab / Stand # / Engine #

320



87.518 Cylinder 2 Top Transverse Bore Diameter

a7.525
ar.523
a7.520
a7.515
475,13
a7r.510

L

LS

0L 1d5T

—LL1dST

0L 1457

—L0-L00L- OO L-9EE

—L0-0001L-0001-9EE

~hld

~0Lld

—Gld

—0Lld

1T 1T 1 1T 1T "1 "1 1
5 8 8 = 2 ¥ N o2 @

294 18 d d 1BpunfD |y By

QEE

[

ng

[y

|ozlgn ]

Ul

Lab / Stand # / Engine #

321



12.5
12.0

11.5

1.0

10.5 Cylinder 2 Top Bore Surface Finish

10.0
9.5

9.0
4.5

—hL1dST

0L 1457

L 15T

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9EE

—hGld

~0kHd

—hGld

~0Lld

I
=t
o

A

I
=
od

I
=)
—

| [ I | I
[T} = ™ = =]
— — — —

2941 18 d d 12pun i |y By

QEE

£9

na

[

|ozlgn

vl

Lab / 5tand # / Engine #

322



Forg Al Cylinder PP & MFB2

24

20
18-
16
14

12

.
a8
o

%

s

o

P10

P19

P19
PI10-

336-1000-1000-01-
336-1001-1001-01-

L5P1 10+

LSP1 11+

LSP1 10+

L5P1 11+

B

62

336

AR

Lubrizol

Lab / Stand £/ Engine #

SwiRl

a7.524
ar.522
a7.520

87.518 Cylinder 2 Middle Lengitudinal Bore Diameter

ar.516
47514
ar.,z2

323



37.5300
a7.5242
475183

Cylinder 2 Middle Transverse Bore Diameter

37.5125

kb 1dST

0L 1457

L 1dST

0L 1457

—LO-LO0L- L00L-9EE

~L0-000L-0001-9EE

—Gld

—0kd

—hGld

~0Lld

I
=t
[t ]

Al

I
=
(]

I
[==]
—

| [ I | I
[N} = d = =]
— — — —

29414 18 d d JBpullAn |1y By

QEE

4

]

(s

ozl1gn T

Hl

Lab / Stand #/ Engine #

324



13
12
1

10

Cylinder 2 Middle Bore Surface Finish

9
a

e

L 1dST

0L 1457

kR 15

0L 1457

—L0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

—hld

~0Lld

I
=t
L]

A

|
=
[

!
==
—

| 1 ! | 1
o =t ~J = ==}
— — — —

24 18 dd Bpuld |y Bay

QEE

29

na

[y4s

|ozlign

Yl

Lab / 5tand # / Engine #

325



a7.522
47.520
a7.518
a47.516
a7.514
47.5;2

Cylinder 2 Bottormn Longitudinal Bore Diameter

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

[
=
3]

A

|
=
]

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

294 18 d d 12pun i |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

326



87.5275
87.5225

873175 Cylinder 2 Bottom Transverse Bore Diameter

87.5125

87.5075

lil

—LL1dST

—0L 1457

—LE 157

0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—6ld

~0Lld

—hld

~0Lld

1
=t
(]

A

1
=
(o]

|
[=5]
=1

| 1 ! | 1
=} =t ~J = ==l
— — — —

294 18 dd Bpulld |y Bay

9EE

o

ng

[y

|ozign

vl

Lab / Stand # / Engine #

327



12.5
11.5

10.5

Cylinder 2 Bottern Bore Surface Finish

9.5

a5

1.5

fo

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- 0O L-9EE

— L0-000 L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

_
&

A

_
=

I
=)
—

I I I I I
=] =t ~d = ==
— — — —

2941 18 d d JBpullfn |1y By

QEE

(]

na

[y

ozlgn T

vl

Lab / Stand #/ Engine #

328



Aog All Cylinder PP & MFB2

24

20-
18-
16
14

12

»
L
L™

L

s

P10

P19
PI10-
Pl9-

336-1000-1000-07-
336-1001-1001-01+

LSPI 10—

LSPI 11—

LSPI 10—

LE5PI 11+

B0

62

336

AR

Lubrizol

Lab / Stand #/ Engine #

SwiRl

ar.522
87.521
a7.520
a47.519

87.518 Cylinder 2 Average Longitudinal Bore Diameter

ar.s7
ar.516
a7.515
ar.514

329



Cylinder 2 Average Transverse Bore Diameter

47.5275
37.5217

47.5158

47.5100

—LL1dST

0L 1451

L ST

0L 1451

—LO-100L-L00L-9EE

—L0-000L-0001-9£E

—hld

—0Lld

—Gld

~0Lld

I
=t
[3¥]

A

I
=1
[}

I
=)
—

| I I I I
=] =t o = =2}
— — — —

241 33 dd 12pullAD ||y Bay

QEE

&

ng

[y"s

|oziiqn’]

Wl

Lab / Stand #/ Engine #

330



12.5
12.0

11.5

1.0

10.5 Cylinder 2 Average Bore Surface Finish

10.0
9.5

9.0
4.5

LR 1dS0

0L 1dST

LIS

0L 1451

0= L0OL- OO -SEE

—L0-000L-0001-9EE

—&ld

~0Lld

—6Gld

—0Lld

T
=
]

A

[
=
]

I
=)
—

I I I I I
=) =T ™ = =]
— — — —

2941 %3 dd PpunAD |1y Bay

BEE

(]

09

(R

CEALLY

vl

Lab / Stand Z / Engine &

331



47.522
47.520

47.518

87.516 Cylinder 3 Top Longitudinal Bore Diameter

47.514

47.512
47.510

—LL1dST

0L 1457

LS

0L 1457

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
(]

Al

I
=
(]

I
==
—

| I I I I
u =t o = =)
— — — —

2A4W 18 dd BpulldD |y Bayy

QEE

[t

ng

[4s

|ozlign’

vl

Lab / Stand # / Engine #

332



ar.522
a7.520
47518
87.516
a7r.514
ar.52

Cylinder 3 Top Transverse Bore Diarmeter

a47.510
a7.508

LS

0k 1431

—LL1dST

0L 1457

—L0-L00L- DD -9EE

— L0-000 1L -0001-9£E

—hGld

~0Lld

—ld

—0Lld

_
=

A

_
=

I
=2
s

I I I I I
=) =T o = =)
— — — —

2941 78 d o 12punl i |1y By

QEE

09

ng

[y

|ozlgn

vl

Lab / S5tand # / Engine #

333



13.0
12.5

12.0

11.5

11.0 Cylinder 3 Top Bore Surface Finish

10.5
10.0
9.5

9.0

—LL ST

0L 1451

—LL1dST

0L 1d51

—L0-100L-L00L-9EE

— b0-000L-000 L -9EE

—Gld

~0Lld

—Gld

~0kd

|
=
(2]

A

I
]
[t ]

I
o
—

I I ! I I
=} =t ~J = =<}
— — — —

2414 33 dd 12pulAD |1y Bay

QEE

o

ng

[y

|oz1gn T

vl

Lab / Stand # / Engine #

334



47.520
47.518

47.515

87.513 Cylinder 3 Middle Longitudinal Bore Diameter

47.510
47.508
47.505

—LL ST

0L 1451

kb 1450

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

—0Lld

—Bld

~0Lld

I
=
=

A

|
=
o

1
o
=3

| 1 ! 1 1
=} =t ~J = =<}
— — — —

241 33 dd 12pullAD ||y Bay

9EE

&

ng

[ys

|ozliqn ]

Wl

Lab / Stand #/ Engine #

335



a87.525
87.523

a27.520

27518 Cylinder 3 Middle Transverse Bore Diameter

87515

87513
87.510

LS

0L 1451

—LLE1dST

0L 1451

—L0-100L- L00L-9EE

— L0-000L-000 1 -9EE

—6Gld

~0Lld

~Gld

~0kd

|
=
[2¥]

A

I
=
[}

I
[=5]
=

I I ! I I
[f=] =t o = =<}
— — — —

29414 33 dd 12Ul |1y By

[1=]

=r

9EE

]

09

[y

|oz11gn

=il

Lab / Stand # / Engine #

336



14.0
13.5

13.0

12.5

12.0 Cylinder 3 Middle Bore Surface Finish

11.5

11.0
10.5
10.0

—hL1dST

0L 1457

L 15T

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9EE

—hGld

~0kHd

—hGld

~0Lld

I
=t
o

A

I
=
od

I
=)
—

| [ I | I
[T} = ™ = =]
— — — —

2941 18 d d 12pun i |y By

QEE

£9

na

[

|ozlgn

vl

Lab / 5tand # / Engine #

337



a7.520
ar.518

a7.516

27.514 Cylinder 3 Bottom Longitudinal Bore Diameter

ar.512

a87.510
a7.508

LS

0L 1457

—LL 15T

0L 1451

—L0-100L-L00L-9EE

—L0-000 L-0001-9EE

—6Gld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
[=<]
=2

I I I I I
1=} = o = =)
— — — —

FA4IN ¥ o d 12 pulAD |1y By

9EE

e}

09

[y

|oz11gn

vl

Lab / Stand # / Engine #

338



a7.525
a7.520

87.515 Cylinder 3 Bottom Transverse Bore Diameter

ar.510
a7.505

® . e® |LLIdST
. . i 0L 1ds1
* - o lLIdsT
e o r 011451
. . «® - 10-100L-100L-9£E
" . ® % L 0-000L-000L-9£€
. . #s 6ld
. @ ®*e 0lid
« T L6ld
. L e oud
I [ [ [ [ | [ [ [ [ [
AR 2B R e & =

2941 73 dd PpunAD |1y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand £/ Engine #

339



12.5
12.0

1.5

11.0 Cylinder 3 Bottomn Bere Surface Finish

10.5

10.0
9.5

L 15T

0L 1457

L 1dST

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9£E

~hld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

294 18 dd 1Bpun i |y By

QEE

£

na

[1ns

|ozlgn

vl

Lab / Stand # / Engine #

340



Forg All Cylinder PP & MFE2

24

20

18-

16

14

12

PI0O-

P19

PI0O-

Fla-

336-1000-1000-01-

336-1001-1001-01-

LSP1 10

L5PI11+

L5P1 10

LEP1I11

60

62

336

[AR

Lab / Stand # / Engine #

Lubrizol

SwiRl

87.520
87.518
87.516
87.514 Cylinder 3 Average Longitudinal Bore Diameter
87.512
87.510
87.508

341



47.523
a7.520
47518

87.515 Cylinder 3 Average Transverse Bore Diameter

ar.s3

a7.510
a7.508

LS

0k 1431

—LL1dST

0L 1457

—L0-L00L- DD -9EE

— L0-000 1L -0001-9£E

—hGld

~0Lld

—ld

—0Lld

_
=

A

_
=

I
=2
s

I I I I I
=) =T o = =)
— — — —

2941 78 d o 12punl i |1y By

QEE

09

ng

[y

|ozlgn

vl

Lab / S5tand # / Engine #

342



13.0
12.5

12.0

Cylinder 3 Average Bore Surface Finish

1.0

11.5

10.5
10.0
9.5

—LLE1dST

0L 1451

LS

0L 1451

—L0- 100 L- L00L-9EE

—10-000L-0001-9£E

~Gld

~0kd

—6Gld

~0Lld

I
=
o

A

I
=
o

I
=)
=

| [ I 1 I
(V] = d = o
— — — —

294N ¥ dd 1PpulAD |1y By

9EE

(]

0s

(44

|oz11gn

vl

Lab / Stand #/ Engine #

343



47.524
47522
47.520

87.518 Cylinder 4 Top Longitudinal Bore Diameter

47.516

47.514
47.512

kb 1dST

0L 1457

L 1dST

0L 1457

—LO-LO0L- L00L-9EE

~L0-000L-0001-9EE

—Gld

—0kd

—hGld

~0Lld

I
=t
[t ]

Al

I
=
(]

I
[==]
—

| [ I | I
[N} = d = =]
— — — —

29414 18 d d JBpullAn |1y By

QEE

4

]

(s

ozl1gn T

Hl

Lab / Stand #/ Engine #

344



Cylinder 4 Top Transverse Bore Diameter

87.5200
a87.5142

47.5083
a7.5025

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- 0O L-9EE

— L0-000 L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

_
&

A

_
=

I
=)
—

I I I I I
=] =t ~d = ==
— — — —

2941 18 d d JBpullfn |1y By

QEE

(]

na

[y

ozlgn T

vl

Lab / Stand #/ Engine #

345



13.5
12.5

11.5

Cylinder 4 Top Bore Surface Finish

10.5
9.5

4.5

P

—hL1dST

0L 1457

L 15T

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9EE

—hGld

~0kHd

—hGld

~0Lld

I
=t
o

A

I
=
od

I
=)
—

| [ I | I
[T} = ™ = =]
— — — —

2941 18 d d 12pun i |y By

QEE

£9

na

[

|ozlgn

vl

Lab / 5tand # / Engine #

346



Moeg All Cylinder PP & MFB2

24

20-
18-
16
14
12

10

o

P10

Pl19-

P10

Pl19—

336-1000-1000-01-
336-1001-1001-01+

LSPI 10—

L5PI 11+

L5P1 10—

LEPT 11—

&0

62

336

AR

Lubrizol

Lab / 5tand # / Engine #

SwiRl

47.524
47.522
47.520
47518
47.516
47.514
4r.5;2
47.510

Cylinder 4 Middle Longitudinal Bore Diameter

347



47.5200
47.5142

Cylinder 4 Middle Transverse Bore Diameter

47.5083
47.5025

. N o® LLIdST
. o . 0L 1dST
o« * oo [ LLIdST
o | ® & 0LIdST
. ° ®® |0-100L-L00L-9EE
o ® ® e L10-000L-0001-9EE
. ° ee | 6id
* o oo [OUd
« s |6ld
. . e, Oud
R L O R

29414 33 dd 2 pund |y By

9EE

]

09

[y s

|oz1iqn’]

W

Lab / Stand ¥/ Engine #

348



10.13 Cylinder 4 Middle Bore Surface Finish

11.50
11.04
10.58

9.67
9.1
a.75

LS

0L 1451

IRLEY

0L 1d51

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

~Gld

~0Lld

| 1T 1T 1
(=] (1]
I N R 2 e e e o

29414 33 dd 12Ul |1y By

9EE

2]

09

[ys

|ozgn ]

Yl

Lab / Stand #/ Engine #

349



a7.5250
87.5205

a87.51e0

Cylinder 4 Bottom Longitudinal Bore Diameter

875115

87.5070
87.5025

—LL ST

0L 1451

kb 1450

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

—0Lld

—Bld

~0Lld

I
=
=

A

|
=
o

1
o
=3

| 1 ! 1 1
=} =t ~J = =<}
— — — —

241 33 dd 12pullAD ||y Bay

9EE

&

ng

[ys

|ozliqn ]

Wl

Lab / Stand #/ Engine #

350



ar.58
47.515

a47.513

87.510 Cylinder 4 Bottom Transverse Bore Diameter

a7.508

a7.505
a7.503

.‘

LIS

0L 1dsT

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
=] =r ™ = ==
— — — —

2941 73 dd PpunAD |1y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand £/ Engine #

351



11.25
10.75
10.25

Cylinder 4 Bottom Bore Surface Finish

9.75
9.25
8.75

L 1dST

0L 1457

L 15T

0L 1457

—LO0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6ld

—0Lld

~hld

~0Lld

I
=t
(]

A

I
=
(1]

I
==
—

| I I I I
=] =+ oJ = =<}
— — — —

24 1 dd BpuldD |y Bay

QEE

29

na

[4s

|ozlign’

vl

Lab / 5tand # / Engine #

352



47.5250
§7.5206

87.5163 Cylinder 4 Average Longitudinal Bore Diarmeter

47.5119

37.5075

—LL1dST

0L 1451

LS

0L 1d51

—L0-100L- L00L-9EE

—10-000L-0001-9£E

—6ld

—0Lld

—Gld

~0Lld

I
=t
[n¥]

A

I
=
(]

I
(=]
=

| I I I I
el =t o = =2}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

0s

[y 5

|ozgn ]

Wl

Lab / Stand #/ Engine #

353



87.518
87.515

47513

87.510 Cylinder 4 Average Transverse Bore Diameter

47.508

a7.505
a7.503

kb 1dST

0L 1457

L 1dST

0L 1457

—LO-LO0L- L00L-9EE

~L0-000L-0001-9EE

—Gld

—0kd

—hGld

~0Lld

I
=t
[t ]

Al

I
=
(]

I
[==]
—

| [ I | I
[N} = d = =]
— — — —

29414 18 d d JBpullAn |1y By

QEE

4

]

(s

ozl1gn T

Hl

Lab / Stand #/ Engine #

354



Cylinder 4 Average Bore Surface Finish

L L L=
81/ e28 8 M
— DO O h h ol
- T T

. ® ..
. . »
. L o*
s @ ’
[ ] . ®
s 8 . .
] ™ ‘-_
s ® ® .
s °* .
. . . ®

LS

0k 1431

—LL1dST

0L 1457

—L0-L00L- DD -9EE

— L0-000 1L -0001-9£E

—hGld

~0Lld

—ld

—0Lld

I T 1T 1T 1T 1
1] [ =]
I A8 e e v N e

2941 78 d o 12punl i |1y By

QEE

09

ng

[y

|ozlgn

vl

Lab / S5tand # / Engine #

355



86.900
86.875

86.850

86.825 Cylinder 1 Top Land Longitudinal Piston Diameter

86.800

86.775
86.750

LS

0L 1457

—LL 15T

0L 1451

—L0-100L-L00L-9EE

—L0-000 L-0001-9EE

—6Gld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
[=<]
=2

I I I I I
1=} = o = =)
— — — —

FA4IN ¥ o d 12 pullAD |1y By

9EE

e}

09

[y

|oz11gn

vl

Lab / Stand # / Engine #

356



236873 Cylinder 1 Top Land Transverse Piston Diarneter

36.975
26.925
86,825
36.775

LS

0L 1457

kR 13T

0L 1457

—L0-L00L- LDDL-9EE

— L0-0001-0001-9£E

—6ld

—0Lld

—hld

~0Lld

T 1
Mam

1
==
—

1 1 1 | !
=} =T ~J = ==}
— L — —

24 18 dd BpulldD |y Bayy

Qe

[t

ng

[4Ans

|ozlign’

Wl

Lab / 5tand # / Engine #

357



0.750
0.725

0.700

0.675 Cylinder 1 Tep Land Longitudinal Piston Clearance

0.650

0.625
0.600

—LE1d5T

0L 1457

—LL 1457

—0L 1457

—L0-L00L- 00 L-9EE

—10-0001-0001-9EE

—hld

—0kd

—hld

~0Lld

I
=t
od

Al

I
=
o

I
=]
—

| [ I | I
[T} = _.Jr_ = o)
— — — —

24 18 d d JpunAD |1y By

BEE

e

ng

[4is

|oz1gn

¥l

Lab / Stand # / Engine #

358



0.750
0.728

0.706

Cylinder 1 Top Land Transverse Piston Clearance

0.684
0.662

0.640

LIS

0L 1dsT

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
=] =r ™ = ==
— — — —

2941 73 dd PpunAD |1y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand #/ Engine &

359



Cylinder 1 2nd Land Lengitudinal Piston Diarneter

86.96
26.94
36.92
36.90
36.88
86.86

86.84
36.82

—LE1d5T

0L 1457

—LL 1457

—0L 1457

—L0-L00L- 00 L-9EE

—10-0001-0001-9EE

—hld

—0kd

—hld

~0Lld

24 18 d d JpunAD |1y By

I 1 1T 1 71T 1T "1 "1 "1 "1 1
() [}
I AR R e T N oo

BEE

e

ng

[4is

|oz1gn

¥l

Lab / Stand #/ Engine #

360



36.95

36.90

36.85

Cylinder 1 2nd Land Transverse Piston Diameter

86.80

36.75

36.70

kR 13T

0L 1457

LS

0L 1457

0= L00E- OOL-9EE

—L0-0001L-0001-9£E

—hld

~0Lld

—6ld

—0Lld

[
=
2]

A

|
=
]

I
=)
—

I I I I I
) =T [ = ==
— — — —

294 18 d d 12pun i |y By

Qi

(]

ng

[y

|ozlgn

vl

Lab / Stand # / Engine #

361



0.670
0.643

0.626
0.604
0.582
0.560

Cylinder 1 2nd Land Longitudinal Piston Clearance

LS

0L 1dsT

—LL1dST

0L 1dsT

—L0-100L-L00L-9EE

—L0-000L-000 1 -9EE

—Gld

~0Lld

—Gld

—0kd

T
=
2]

A

I
=
(¥}

I
o0
—

I I ! I I
u =t ~J = =<}
— — — —

29414 33 dd 2 punf |y By

9EE

]

09

[y s

CEIEOY

vl

Lab / S5tand £ / Engine

362



0.20
0.75

0.70
0.65
0.60

0.55

Cylinder 1 2nd Land Transverse Piston Clearance

—LL1dST

0L 1dsT

LIS

0k 1457

—LO-100L-L00L-9EE

—L0-000L-0001-9EE

—ld

—0Lld

—Gld

~0Lld

I
=t
(]

A

I
=
[a¥]

I
[==]
—

| [ I | I
1} =t i~ =] ==}
— — — —

2941 % dd 2 punf ||y By

HEE

]

s

[y s

|oziign

Hl

Lab / Stand #/ Engine #

363



86.88
86.26
36.84
26.82
26.20

86.78

Cylinder 1 3rd Land Longitudinal Piston Diameter

LS

0L 1457

kRIS

0L 1457

—L0-L00L- DD L-9EE

—L0-0001-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
L]

Al

|
=
[

1
o0
—

| 1 ! | 1
=} =t ~d = ==}
— — — —

2A4W 18 dd BpulldD |y Bay

Qe

[t

ng

(45

|ozlign’

Y

Lab / 5tand # / Engine #

364



86,900
36.875

36.850

86.825 Cylinder 1 3rd Land Transverse Piston Diameter

86.200

36.775
36.750

—hL1dST

0L 1457

LS

0L 1dsT

—LO0-L00L- D0 L-9EE

—L0-0001L-0001-9£E

—hld

~0kHd

—hld

~0Lld

I
=
ol

A

I
=
od

I
o
—

| [ I | I
[T} = d = =]
— — — —

2941 18 d d 1BpunD |y By

QL

e

ng

(s

|ozlgn ]

Ul

Lab / S5tand #/ Engine #

365



0.74
0.73

0.72
0.7
0.70

Cylinder 1 3rd Land Lengitudinal Piston Clearance

0.69
0.68
0.67
0.66
0.65

IRLEY

0L 1d51

LS

0L 1451

0= L0OL- OO L-SEE

—L0-000L-0001-9£E

~Gld

~0Lld

—6Gld

—0Lld

I
=
o

A

I
=
od

I
=)
=

I I I I I
[Ta) =t [ = =]
— — — —

74N ¥ dd 1R pulAD |1y By

OEE

(]

0s

[0

|0zZ11gn

vl

Lab / Stand #/ Engine #

366



0.76
0.74
0.72

0.70 Cylinder 1 3rd Land Transverse Piston Clearance

0.68

0.66
0.64

LS

0L 1457

—LL 15T

0L 1451

—L0-100L-L00L-9EE

—L0-000 L-0001-9EE

—6Gld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
[=<]
=2

I I I I I
1=} = o = =)
— — — —

FA4IN ¥ o d 12 pulAD |1y By

9EE

e}

09

[y

|oz11gn

vl

Lab / Stand # / Engine #

367



87.494
274594
87.493

87.493 Cylinder 1 Skirt Land Lengitudinal Piston Diameter

a7.492
a7.492
2749

LIS

0L 1451

LR 1dS0

0L 1dST

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—6Gld

—0Lld

—&ld

~0Lld

1
=t
(]

A

1
=
(2]

1
==
—

| 1 ! | 1
u =t ~J = =<}
— — — —

29414 33 dd 2 pund |y By

9EE

]

09

[y s

|oz1iqn’]

W

Lab / Stand ¥/ Engine #

368



Aovg All Cylinder PP & MFB2

24—

20—

18+

16—

14

12

ol

b )

-

P10

Pl19-

P10

P19

336-1000-1000-01-
336-1001-1001-01+

L5P1 10—

L5111+

LSPI 10—

LSPI 11+

B

62

336

AR

Lubrizol

Lab / 5tand #/ Engine #

SRl

a7.505
47.500
47.495
a7.4%0

87.485 Cylinder 1 Skirt Land Transverse Piston Diameter

a7.420
87475
a7.470
a7.465

369



Aovg All Cylinder PP & MFB2

24—

20—

18+

16—

14

12

.

(L)

-

P10+

Pl9-

P110—

Pl19-

336-1000-1000-01-
336-1001-1001-01-

L5P1 10—

L5P1I 11+

LSPI 10—

LSPI11-

B0

62

336

AR

Lubrizol

Lab / 5tand # / Engine #

Sl

0.033
0.032
0.031
0.030

0.029 Cylinder 1 Skirt Land Longitudinal Piston Clearance

0.028
0.027
0.026
0.025

370



12
1.0

0.8

0.6 Cylinder 1 Skirt Land Transverse Piston Clearance

0.4

0.2
0.0

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3]

A

I
=
]

I
=)
—

| I I I I
=] =t [ = =2}
— — — —

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand £/ Engine #

371



86,90
86.88

36.86

Cylinder 2 Top Land Longitudinal Piston Diameter

26.84
26.82

86.80
36.73
36.76

LS

0L 1457

kRIS

0L 1457

—L0-L00L- DD L-9EE

—L0-0001-0001-9£E

—6ld

—0Lld

—hld

~0Lld

1
=t
(]

Al

|
=
(o]

1
o0
—

| 1 ! | 1
=} =t ~d = ==}
— — — —

2A4W 18 dd BpulldD |y Bay

Qe

[t

ng

(45

|ozlign’

Y

Lab / 5tand # / Engine #

372



86.975
26.919

26.863 Cylinder 2 Top Land Transverse Piston Diarneter

86.806
86.750

. ®s  LLIdST
. . ® ~01 1dS1
o ee  LLIdS]
* o ®  0LIdsT
. . o® - 10-100L-L00L-9EE
*« ® S. Fl0-000L-0001-9EE
. . Pe  [6ld
« * ee Old
s . *  L6ld
. . * e Ol
L R R

24 18 dd 2puldD |y Bay

QEE

]

na

[y

|oz1gqn

vl

Lab / 5tand # / Engine #

373



0.74
0.72

0.70
0.68

0.66

Cylinder 2 Top Land Lengitudinal Pisten Clearance

0.64
0.62
0.60

L ST

0L 1451

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

~0Lld

—hld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
o =r d = =)
— — — —

24 78 dd 1PpulAD |1y By

QEE

o

ng

[y

|oz11qn T

vl

Lab / Stand #/ Engine #

374



0.76
0.74
0.72

0.70 Cylinder 2 Top Land Transverse Piston Clearance

0.68

0.66
0.64

. . oo [LLIdST
. . . 01 1dS1
o ® o, [lLLidsT
o °* & 0LIdS
¢ ) o  10-100L-L00L-9EE
« * o ® L0-000L-000L-9EE
. . o 6l
e °* e® Old
* . o | fld
. . *®* 0ld
R P R R R R R 3

2941 18 d d 1BpunD |y By

QEE

e

ng

[y

|ozlgn

Ul

Lab / Stand #/ Engine #

375



36.925
86.269

86.813 Cylinder 2 2nd Land Longitudinal Piston Diameter

86.756
86.700

kR 13T

0L 1457

LS

0L 1457

0= L00E- OOL-9EE

—L0-0001L-0001-9£E

—hld

~0Lld

—6ld

—0Lld

[
=
2]

A

|
=
]

I
=)
—

I I I I I
) =T [ = ==
— — — —

294 18 d d 12pun i |y By

Qi

(]

ng

[y

|ozlgn

vl

Lab / Stand # / Engine #

376



36.925
86,869

86.813 Cylinder 2 2nd Land Transverse Piston Diameter

36.756
86.700

= LL1dST

0k 1451

—LL1dST

—0L 1457

—LO-L00L- 00 L-9EE

— L0-000 L-0001-9EE

—hGld

~0Lld

—ld

—0Lld

_
e

A

_
=

I
=]
=2

I I I I I
[f=) =t o = =)
— — — —

29414 ¥8 o o J2pullAD |1y By

GEE

]

ng

[y

|oz1gn T

=il

Lab / Stand # / Engine #

377



0.80
0.75

0.70 Cylinder 2 2nd Land Longitudinal Piston Clearance

0.65

0.60

—LL1dST

0L 1457

LS

0L 1d5T

—L0-L00L- D0 L-9EE

—L0-0001L-0001-9EE

—Gld

—0Lld

~hld

~0Lld

I
=t
(]

A

I
=
(]

I
o
—_

I I I I I
=] =t od = =<}
— — — —

2A4W 18 dd BpullAD |y Bay

QEE

[t

ng

[4s

|ozlign’

El

Lab / Stand # / Engine #

378



0.325
0.769

0.713 Cylinder 2 2nd Land Transverse Piston Clearance

0.656

0.600

. . ® | |11dS]
° . ’ 0L 1ds1
. ° o* LLIdS]
* o e | F0LIdST
° % -L0-L00L-LODL-9EE
« ® o -L0-000L-000L-9EE
. . u®* 6ld
* o eg Olid
* & e [ 6id
. . ® ¢ Ol
L S R 5

29414 18 d d JBpullAn |1y By

QEE

4

]

(s

ozl1gn T

Hl

Lab / Stand #/ Engine #

379



36.88
86.86

86.84

86,82 Cylinder 2 3rd Land Lengitudinal Piston Diameter

86.20
36.73
86,76

L 15T

0k 1451

—LL1dST

—0L 1457

—LO0-L00L- DO -9EE

—L0-000L-0001-9£E

—hGld

~0Lld

—ld

—0Lld

_
=

A

_
=

I
=2
s

I I ! I I
=) =t o = =)
— — — —

2941 %8 o o 12pun Ao |1y By

QEE

]

na

[y

|oz1gn

vl

Lab / S5tand # / Engine #

380



86.900
36.875

86.250

86.825 Cylinder 2 3rd Land Transverse Piston Diameter

36.800

36.775
36.750

IRLEY

0L 1d51

LS

0L 1451

0= L0OL- OO L-SEE

—L0-000L-0001-9£E

~Gld

~0Lld

—6Gld

—0Lld

I
=
o

A

I
=
od

I
=)
=

I I I I I
[Ta) =t [ = =]
— — — —

74N ¥ dd 1R pulAD |1y By

OEE

(]

0s

[0

|0zZ11gn

vl

Lab / Stand #/ Engine #

381



0.75
0.74
0.73
0.72
0.7

Cylinder 2 3rd Land Lengitudinal Piston Clearance

0.70
0.69
0.68
0.67
0.66

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

I
=t
o

A

I
=
o

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

2941 18 d d 12pun Ao |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

382



0.775
0.731

0,688 Cylinder 2 3rd Land Transverse Piston Clearance

. . o, |LLId5T
. o (] 0L 1dST
* o ee [lLIdST
o ® ®  0L1dsT
* * % 10-100L-L00L-9EE
* o ® o -10-000L-0001-9EE
. . @
*« * e 0ld
« ° e [ 6ld
* . ® e Old
Lo/ P S P G

2941 73 dd PpunAD |1y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand £/ Engine #

383



Aowg All Cylinder PP 8 MFE2

™ 87.504
= ° 87.502
27 . . 87.500
_ 87.498
20 .
. e 87.496
18- . @
o o . 87.494
L ]
16 87.492
L
14- » o < - 47.490
12 .
10— -
3_
E._
4-
2+ a .
] & o
ol ® . . ‘ . N L H
[ I [ [ | | [ | [ |
[} (%3] [} (53] — — [} — [} —
= = = o™ = = - - = -
§ § g & 88 & & B
2 5
= =
o 0
2 g 2 ~ o
= o o
= H
£ Z
5

Lab / Stand #/ Engine #

Cylinder 2 Skirt Land Longitudinal Piston Diameter

384



87.4975
a87.4925

874875
874825

874775
874725

Cylinder 2 Skirt Land Transverse Piston Diameter

LS

0k 1431

—LL1dST

0L 1457

—L0-L00L- DD -9EE

— L0-000 1L -0001-9£E

—hGld

~0Lld

—ld

—0Lld

_
=

A

I I | I I I I
= ol o =+ [ =1 [="s]
] — — — — —

2941 78 d o 12pun A |1y By

QEE

09

ng

[y

|ozlgn

vl

Lab / S5tand # / Engine #

385



HAoeg All Cylinder PP & MFE2

24

20-
18-
16
14

12

LY

L]
e

s

P10

P19

PI10-

P19

336-1000-1000-01-
336-1001-1001-01+

LSPI 10—

LSPI 11+

LSPI 10—

LEPT 11—

Bl

62

336

[AR

Lubrizal

Lab / Stand #/ Engine #

SwiRl

0.0275
0.0250
0.0225
0.0200 Cylinder 2 Skirt Land Lengitudinal Piston Clearance
0.0175
0.0150
0.0125

386



1.2
1.0

0.2

0.6 Cylinder 2 Skirt Land Transverse Piston Clearance

0.4

0.2
0.0

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

I
b
o

A

I
=
(]

T
(=]
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

387



86.900
36.875

36.850

86.825 Cylinder 3 Top Land Longitudinal Piston Diameter

86.800

86,775
86.750

s

—LL 45T

0L 1457

—LL1d5T

—0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—hld

~0Lld

—Gld

~0Lld

_
=

~

_
=

I
=)
—

I I I I I
=] = od = ==
— — — —

24 18 d d JBpunAD |1y By

BEE

(]

ng

[yins

|ozLgn

¥l

Lab / Stand # / Engine #

388



36.975
36.925

86,875 Cylinder 3 Top Land Transverse Piston Diameter

36.225
36.775

LR 1dS0

0L 1dST

LIS

0L 1451

0= L0OL- OO -SEE

—L0-000L-0001-9EE

—&ld

~0Lld

—6Gld

—0Lld

I
=t
|

A

I
=
od

I
=)
—

I I I I I
=) =T ™ = =]
— — — —

2941 73 dd PpunAD |y Bay

BEE

(]

09

(R

CEALLY

vl

Lab / Stand £/ Engine #

389



0.775
0.731

0,688 Cylinder 3 Top Land Longitudinal Pisten Clearance

LIS

0L 1dsT

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
=] =r ™ = ==
— — — —

2941 73 dd P punAD ||y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand £/ Engine #

390



0.74
0.72

0.70

0.68 Cylinder 3 Top Land Transverse Piston Clearance

0.66

0.64
0.62

. . L =L 1S
. . ] ~0L 1ds1
* . S, FLLIdsT
e - 0L 15T
. . &% L 1D-L00L-L0DL-9EE
* . ® & L0-000L-000L-9EE
. . e hld
e * e8|
. . e Gld
. . * o Oud
S AR e Em g e e

2941 %3 dd PpunAD ||y Bay

BEE

(]

09

(44

CEALOY

vl

Lab / Stand # / Engine &

391



86.825 Cylinder 3 2nd Land Longitudinal Piston Diameter

36.925
86.875
36.775
86.725

= LL1dST

0k 1451

—LL1dST

—0L 1457

—LO-L00L- 00 L-9EE

— L0-000 L-0001-9EE

—hGld

~0Lld

—ld

—0Lld

I 1T 1T 1 1T 1
[ =] (=]
I A R e X o ew v N e

AN 22 A A Bpundsy iy by

GEE

]

ng

[y

|oz1gn T

=il

Lab / Stand # / Engine #

392



36.95
36.90
86.85
26.80
36.75
86.70

Cylinder 3 2nd Land Transverse Piston Diarneter

—LL1dST

0L 1dsT

LS

0L 1dsT

—LO-1L00L-L00L-9EE

—10-000L-0001-9EE

—Gld

—0kd

—Gld

~0Lld

I
=
(]

A

I
=
[a¥]

I
=)
—

| [ I | I
[fis:} = ~d = =]
— — — —

2941 %3 dd PpunAD ||y Bay

BEE

(]

09

(44

CEALOY

vl

Lab / Stand #/ Engine #

393



0.70 Cylinder 3 2nd Land Longitudinal Piston Clearance

0.80
0.75
0.65
0.60

L 1dST

0L 1457

kR 15

0L 1457

—L0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

—hld

~0Lld

- T 1T 1+ 1T 7> 1" "1 ‘" "1 "+1 1
rD ...D
I N R 2 e TN e e Ao

24 18 dd BpuldD |y Bay

QEE

29

na

[y4s

|ozlign

Yl

Lab / 5tand # / Engine #

394



0.20
0.75
0.70
0.65
0.60

0.55

Cylinder 3 2nd Land Transverse Piston Clearance

LS

0L 1d5T

—LL1dST

0L 1457

—L0-L00L- OO L-9EE

—L0-0001L-0001-9EE

~hld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
o
—

I I I I I
=] = od = ==
— — — —

294 18 d d 1BpunfD |y By

QEE

[

ng

[y

|ozlgn ]

Ul

Lab / Stand # / Engine #

395



86.90
26.88

26.86

26,84 Cylinder 3 3rd Land Longitudinal Piston Diameter

86.82

86.80
86,78

L 1dST

0L 1457

kR 15

0L 1457

—L0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

—hld

~0Lld

I
=t
L]

A

|
=
[

!
==
—

| 1 ! | 1
o =t ~J = ==}
— — — —

24 18 dd BpuldD |y Bay

QEE

29

na

[y4s

|ozlign

Yl

Lab / 5tand # / Engine #

396



86.90
36.83

86,86
26.84
36.82

Cylinder 3 3rd Land Transverse Piston Diameter

26.80
36,78
36.76

LIS

0L 1451

LR 1dS0

0L 1dST

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—6Gld

—0Lld

—&ld

~0Lld

T
=t
L]

A

1
=
o

1
==
—

| 1 ! | 1
u =t ~J = =<}
— — — —

29414 33 dd 2 pund |y By

9EE

]

09

[y s

|oz1iqn’]

W

Lab / 5tand # / Engine #

397



0.74
0.72

0.70
0.68

0.66

Cylinder 3 3rd Land Longitudinal Piston Clearance

0.64
0.62
0.60

LS

0L 1451

IRLEY

0L 1d51

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

~Gld

~0Lld

I
=
0

A

|
=
o

1
==
=

| 1 ! 1 1
[f=] =t o = =<}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

09

[ys

|ozgn ]

Yl

Lab / Stand #/ Engine #

398



0.76
0.74
0.72
0.70

0.68

Cylinder 3 3rd Land Transverse Piston Clearance

0.66
0.64
0.62

—LL1dST

0L 1dsT

LIS

0k 1457

—LO-100L-L00L-9EE

—L0-000L-0001-9EE

—ld

—0Lld

—Gld

~0Lld

I
=t
(]

A

I
=
[a¥]

I
[==]
—

| [ I | I
1} =t i~ =] ==}
— — — —

2941 % dd 2 punf ||y By

HEE

]

s

[y s

|oziign

Hl

Lab / Stand #/ Engine #

399



Moeg All Cylinder PP & MFE2

24—

20
18
16
14
12

10

*

»

%

P10

Pl19-

P10+

P15

336-1000-1000-01-
336-1001-1001-01-

LSPI 10—

LEP1I11-

L5PI 10—

LEPI 11—

60

62

336

AR

Lubrizol

Lab / Stand # / Engine #

SwRl

a47.4%4
47.493
a47.492
8749
47.490
47.489
a7.4a3
av.48y

Cylinder 3 Skirt Land Longitudinal Piston Diameter

400



a7.429
a7.429

a7.423

87.428 Cylinder 3 Skirt Land Transverse Piston Diameter

ar.4aay
a7.487
a7.486

LS

0L 1457

—LL1dST

0L 1457

—L0-L00L- DO -9EE

—L0-0001-0001-9£E

—hld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
=] = o = ==
— — — —

294 18 d d 1Bpun i |y By

Qi

[

ng

[y

|ozlgn

vl

Lab / Stand # / Engine #

401



0.0263
0.0257

0.0251 Cylinder 3 Skirt Land Lengitudinal Pisten Clearance

0.0246
0.0240

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

I
b
o

A

I
=
(]

I
==
—

I I ! I I
1=} =T ~d = =<}
— — — —

24 13 dd lBpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

402



0.6 Cylinder 3 Skirt Land Transverse Piston Clearance

12
1.0
0.2
0.4
0.2
0.0

. . .
. ol
* .,
v °* b
. . .e
e * e *
. . Y
* o o*
o °* .
. . *

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- 0O L-9EE

— L0-000 L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

1 1T 1 "1 71 "1 "1 "1 “"1T """1T" 1
I R @9 I N e @ e v oo

2941 18 d d JBpullfn |1y By

QEE

(]

na

[y

ozlgn T

vl

Lab / Stand #/ Engine #

403



36.89
36.87
36.85
36.83
26.81

Cylinder 4 Tep Land Lengitudinal Piston Diameter

36.79

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- L00L-9EE

— L0-000 L-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
[t ]

A

I
=
(]

I
[==]
=

| I I I I
=] =+ o = =)
— — — —

24 3 dd BpulldD |y Bay

QEE

]

ng

[4s

ozlign ]

Wl

Lab / Stand #/ Engine #

404



36.95
36.90

86,85 Cylinder 4 Top Land Transverse Piston Diameter

26.80

36.75

—LL1dST

—0L 1457

—LE 157

0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—6ld

~0Lld

—hld

~0Lld

I
=t
]

A

1
=
[

1
o0
—

| 1 ! | 1
=} =t ~J = ==l
— — — —

294 18 dd Bpulld |y Bay

9EE

o

ng

[y

|ozign

vl

Lab / Stand # / Engine #

405



0.73
0.7

0.60
0.67
0.65
0.63

Cylinder 4 Top Land Longitudinal Piston Clearance

L 1dST

0L 1457

L 15T

0L 1457

—LO0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6ld

—0Lld

~hld

~0Lld

I
=t
(]

A

I
=
(1]

I
==
—

| I I I I
=] =+ oJ = =<}
— — — —

24 1 dd BpuldD |y Bay

QEE

29

na

[4s

|ozlign’

vl

Lab / 5tand # / Engine #

406



0.775
0.750

0.725

0.700 Cylinder 4 Top Land Transverse Piston Clearance

0.675
0.650
0.625

. Se FLLIdsT
. . e 0L Ids1
o o o0 LlLldsT
* o @  0LIdST
° ¢ e 10-L00L-LO0L-9EE
o« ® ® . l0-000L-000L-9EE
. . ®e [ 6ld
¢ & oo Ol
* e ®  5id
. . e 8 Old
R

2941 18 d d 12pun Ao |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

407



36.95
36.90
26.85

Cylinder 4 2nd Land Lengitudinal Piston Diameter

46.80

36.75

36.70

—hL1dST

0L 1457

L 15T

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9EE

—hGld

~0kHd

—hGld

~0Lld

I
=t
(]

A

I
=
(]

I
=)
—

| [ I | I
[T} = ™ = =]
— — — —

24 1@ dd BpulAD |y Bay

QEE

£9

na

[

|ozlgn

vl

Lab / 5tand # / Engine #

408



36.95
86.90
36.85
26.80
36.75
36.70

Cylinder 4 2nd Land Transverse Piston Diameter

—LL1dST

0L 1457

LS

0k 1431

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—ld

—0Lld

—hGld

~0Lld

I
=t
(]

Al

I
=
(]

I
o2
=

I [ I | I
1} =t i~ =] ==}
— — — —

24 12 dd BpullAD |y Bayy

QEL

[t

o

[4s

|ozgn

vl

Lab / Stand # / Engine #

409



0.80
0.73

0.70
0.65
0.60

0.55

Cylinder 4 2nd Land Longitudinal Piston Clearance

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- 0O L-9EE

— L0-000 L-0001-9E£E

—hld

~0Lld

—6ld

—0Lld

_
&

A

_
=

I
=)
—

I I I I I
=] =t ~d = ==
— — — —

2941 18 d d JBpullfn |1y By

QEE

(]

na

[y

ozlgn T

vl

Lab / Stand #/ Engine #

410



0.80
0.75
0.70
0.65
0.60

0.55

Cylinder 4 2nd Land Transverse Piston Clearance

L

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

I
=t
o

A

I
=
o

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

2941 18 d d 12pun Ao |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

411



26.95
86.90
26.85
26.80
86.75
26.70

Cylinder 4 3rd Land Longitudinal Piston Diameter

—LL ST

0L 1451

kb 1450

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

—0Lld

—Bld

~0Lld

I
=
=

A

|
=
o

1
o
=3

| 1 ! 1 1
=} =t ~J = =<}
— — — —

241 33 dd 12pullAD ||y Bay

9EE

&

ng

[ys

|ozliqn ]

Wl

Lab / Stand #/ Engine #

412



Cylinder 4 3rd Land Transverse Piston Diameter

86.95
86.90
36.25
86.20
36.75
86.70

. . (1]
s @ L™
P ] a®
* @ _—
. . s
L .
.

—LL 45T

0L 1457

—LL1d5T

—0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—hld

~0Lld

—Gld

~0Lld

_ U S T T T
4 A 8 2 2 2 Z2

24 18 dd JBpunAn |1y By

|
.Iﬂ = = 1 ™~ =

BEE

(]

ng

[yins

|ozLgn

¥l

Lab / Stand # / Engine #

413



0.20
0.75

0.70
0.65
0.60
0.55

Cylinder 4 3rd Land Lengitudinal Piston Clearance

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

I
=t
o

A

I
=
o

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

2941 18 d d 12pun Ao |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

414



Cylinder 4 3rd Land Transverse Piston Clearance

0.80
0.75
0.70
0.65
0.60
0.55

L 1dST

0L 1457

kR 15

0L 1457

—L0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

—hld

~0Lld

24 18 dd Bpuld |y Bay

| 71 17 17T "7/ "“""“>"""""*"17 "1 1
[ =] [ =]
I N R 2 e TN e e Ao

QEE

29

na

[y4s

|ozlign

Yl

Lab / 5tand # / Engine #

415



274594
87.492
a87.490
a87.438
a27.436

27484

Cylinder 4 Skirt Land Longitudinal Piston Diameter

av.4a2
87.420

—LL1dST

0L 1457

kb 15

0L 1457

—LO-L00L- L00L-9EE

— L0-000 L-0001-9£E

—hld

—0Lld

—hld

—0Lld

1
=t
i

A

|
=
(]

1
==
—

| ! ! | 1
1=} =T ~J = =<}
— — — —

24 13 dd BpulldD |y Bay

QEE

]

na

[ys

ozlgn |

Yl

Lab / Stand #/ Engine #

416



a7.428
a7.487

a7.486
a7.485
a87.434

a7.4a3

Cylinder 4 Skirt Land Transverse Piston Diameter

LIS

0L 1dsT

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
(=]
—

I I I I I
=] =r ™ = ==
— — — —

2941 73 dd PpunAD |1y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand £/ Engine #

417



0.0308
0.0302

0.0297
0.0291
0.0286
0.0280

Cylinder 4 Skirt Land Longitudinal Piston Clearance

—LL1dST

0L 1dsT

LIS

0k 1457

—LO-100L-L00L-9EE

—L0-000L-0001-9EE

—ld

—0Lld

—Gld

~0Lld

I
=t
(]

A

I
=
[a¥]

I
=)
—

| [ I | I
1} =t i~ =] ==}
— — — —

P 1 ol d 2Py |y B

HEE

]

s

[y s

|oziign

Hl

Lab / Stand ¥/ Engine ¥

418



12
1.0

0.2

0.6 Cylinder 4 Skirt Land Transverse Piston Clearance

0.4

0.2
0.0

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

I
=t
o

A

I
=
o

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

294 18 d d 12pun i |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

419



0.0110
0.0108
0.0106
0.0104

Cylinder 1 Top Ring Gap

0.0102
0.0100

L 15T

0k 1451

—LL1dST

—0L 1457

—LO0-L00L- DO -9EE

—L0-000L-0001-9£E

—hGld

~0Lld

—ld

—0Lld

_
=

A

_
=

I
=2
s

I I ! I I
=) =t o = =)
— — — —

2941 %8 o o 12pun Ao |1y By

QEE

]

na

[y

|oz1gn

vl

Lab / S5tand # / Engine #

420



(=N
m
(A}
on
E
[l
=
=
(]
=
=
(i)
=
=
=
)

("] A (Yo
S oS3 8%8%5
2 oo 9 e 9
[ R i T i T i T e T e T s

. ) o* [LLIdST
. . » 0L 1dS T
o o o [LLId5]
o« ® &  OLIdST
. . ®® | |0-100L-L00L-95E
* o % L0-000L-000L-9EE
¢ . oo fld
*« * e 0l
s ° o | 6ld
. ™ o % 0d
P P T3

FA4IN ¥ o d 12 pulAD |1y By

9EE

e}

09

[y

|oz11gn

vl

Lab / Stand # / Engine #

421



0.0110
0.0108
0.0106
0.0104
0.0102
0.0100

Cylinder 2 Top Ring Gap

LS

0L 1457

—LL 15T

0L 1451

—L0-100L-L00L-9EE

—L0-000 L-0001-9EE

—6Gld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
o)
—

I I I I I
1=} = o = =)
— — — —

FA4IN ¥ o d 12 pulAD |1y By

9EE

e}

09

[y

|oz11gn

vl

Lab / Stand # / Engine #

422



0.0240
0.0235

0.0230 Cylinder 2 Z2nd Ring Gap

0.0225
0.0220

—LL1dST

0L 1457

LS

0L 1457

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
(]

Al

I
=
(]

I
==
—

| I I I I
u =t o = =)
— — — —

2A4W 18 dd BpulldD |y Bayy

QEE

[t

ng

[4s

|ozlign’

vl

Lab / Stand # / Engine #

423



12
1.0
0.2

0.6Cylinder 3 Top Ring Gap

0.4

0.2
0.0

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- L00L-9EE

— L0-000 L-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
~J

A

I
=
[

I
=)
—

| I I I I
=] =+ o = =)
— — — —

24 3 dd BpulldD |y Bay

QEE

]

ng

[4s

ozlign ]

Wl

Lab / Stand #/ Engine #

424



0.0230

=R

m

o

(=}

=

e

=

=

[}

4}

e

i

=

=

o)
B..Dd.mmﬂ_
38888
S S - =

B m
. . ®s  LLIdST
¥
. * . 0L 1451
s
* o [ LLIdST
2
e o o  0LIdST
. . o®  L0-LODL-LOOL-9EE
9gE |ozugnT
¢ o o o | LO-0D0L-000L-9EE
. . oe [ 5ld
z9
e » e® OLd
|
] ] e 6ld
09
. . e ® g

11T 1 "1 1T "1 "1 "1 "1 "1 "1 1
rD ..D
I N R @ e TN e ® e v N o

24 2 dd BpulAD |y Bay

425

Lab / 5tand # / Engine #




0.0110
0.0102
0.0106
0.0104
0.0102
0.0100

Cylinder 4 Top Ring Gap

—LL1dST

—0L 1457

= LL1dST

0k 1451

—LO-LO0L- L00L-9EE

— L0-000 L-0001-9EE

—ld

—0Lld

—hGld

~0Lld

I
=t
[t ]

A

I
=
(]

I
o2
=

| [ I | I
¥} =T = = ==}
— — — —

24 7 dd BpUlAD |1y Bay

SEL

(]

ng

[4s

oz

Wl

Lab / Stand #/ Engine #

426



0.0230
0.0228
0.0226
0.0224
0.0222

0.0220

Cylinder 4 2nd Ring Gap

LS

0L 1457

—LL1dST

0L 1457

—L0-L00L- DO -9EE

—L0-0001-0001-9£E

—hld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
=] = o = ==
— — — —

294 18 d d 1Bpun i |y By

Qi

[

ng

[y

|ozlgn

vl

Lab / Stand # / Engine #

427



Cylinder 1 UCR Ring Side Clearance 0

0.052
0.050
0.042
0.046
0.044
0.042
0.040
0.032

L 15T

0L 1457

L 1dST

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9£E

~hld

~0Lld

—6ld

—0Lld

1T 1T 1 1 1T 1T "1 1
I 8 8 2 2 ¥ o2 @

294 18 dd 1Bpun i |y By

QEE

£

na

[1ns

|ozlgn

vl

Lab / Stand # / Engine #

428



1.2
1.0

0.2

0.6 Cylinder 1 UCR Ring Side Clearance 90

0.4

0.2
0.0

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

I
=t
(]

A

I
=
[a¥]

I
=)
—

| I I I I
=] =t [ = =2}
— — — —

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand £/ Engine #

429



1.2
1.0

0.8

0.6 Cylinder 1 UCR Ring Side Clearance 180

0.4

0.2
0.0

—LL1dST

0L 1457

LS

0L 1457

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
]

Al

I
=
[

I
==
—

| I I I I
u =t o = =)
— — — —

2A4W 18 dd BpulldD |y Bayy

QEE

[t

ng

[4s

|ozlign’

vl

Lab / Stand # / Engine #

430



0.052
0.050

0.043
0.046
0.044

Cylinder 1 UCR Ring Side Clearance 270

0.042
0.040
0.033

. . oe | LLIdST
. . . 01 1dST
* . o0 LLIdST
. ® ®  |[0L1ds]
. . ®e - 10-L00L-LOOL-GEE
* ® e ® | 10-000L-000L-9£E
. . %* ald
* o e® g
« ° ® ld
. . * o [OLd
TUEEEEQe S G

294 18 dd Bpulld |y Bay

9EE

o

ng

[y

|ozign

vl

Lab / Stand # / Engine #

431



0.045
0.044

0.043
0.042
0.041

Cylinder 1 UCR Ring Side Clearance Average

0.040
0.039
0.033

LIS

0L 1dsT

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
=] =r ™ = ==
— — — —

2941 73 dd PpunAD |1y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand £/ Engine #

432



12
1.0

0.8

0.6 Cylinder 1 LCR Ring Side Clearance 0

0.4

0.2
0.0

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3]

A

I
=
]

I
=)
—

| I I I I
=] =t [ = =2}
— — — —

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand £/ Engine #

433



12
1.0

0.8

0.6 Cylinder 1 LCR Ring Side Clearance 90

0.4

0.2
0.0

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3]

A

I
=
]

I
=)
—

| I I I I
=] =t [ = =2}
— — — —

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand £/ Engine #

434



1.2
1.0
0.2

0.6 Cylinder 1 LCR. Ring Side Clearance 180

0.4

0.2
0.0

= LL1dST

0k 1451

—LL1dST

—0L 1457

—LO-L00L- 00 L-9EE

— L0-000 L-0001-9EE

—hGld

~0Lld

—ld

—0Lld

_
e

A

_
=

I
=]
=2

I I I I I
[f=) =t o = =)
— — — —

29414 ¥8 o o J2pullAD |1y By

GEE

]

ng

[y

|oz1gn T

=il

Lab / Stand # / Engine #

435



1.2
1.0

0.2

0.6 Cylinder 1 LCR Ring Side Clearance 270

0.4
0.2
0.0

—LL 45T

0L 1457

—LL1d5T

—0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—hld

~0Lld

—Gld

~0Lld

_
=

~

_
=

I
=)
—

I I I I I
=] = od = ==
— — — —

24 18 dd JBpunAn |1y By

BEE

(]

ng

[yins

|ozLgn

¥l

Lab / Stand # / Engine #

436



1.2
1.0
0.2

0.6 Cylinder 1 LCR Ring Side Clearance Average

0.4

0.2
0.0

= LL1dST

0k 1451

—LL1dST

—0L 1457

—LO-L00L- 00 L-9EE

— L0-000 L-0001-9EE

—hGld

~0Lld

—ld

—0Lld

_
e

A

_
=

I
=2
s

I I I I I
[f=) =t o = =)
— — — —

29414 ¥8 o o J2pullAD |1y By

GEE

]

ng

[y

|oz1gn T

=il

Lab / Stand # / Engine #

437



0.052
0.050

0.043
0.046
0.044

Cylinder 2 UCR Ring Side Clearance 0

0.042
0.040
0.038

—LL1dST

0L 1457

LS

0k 1431

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—ld

—0Lld

—hGld

~0Lld

I
=t
(]

Al

I
=
(]

I
o2
=

I [ I | I
1} =t i~ =] ==}
— — — —

24 12 dd BpullAD |y Bayy

QEL

[t

o

[4s

|ozgn

vl

Lab / Stand # / Engine #

438



1.2
1.0

0.2

0.6 Cylinder 2 UCR. Ring Side Clearance 90

0.4

0.2
0.0

LS

0L 1451

IRLEY

0L 1d51

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

~Gld

~0Lld

I
=
0

A

|
=
o

1
==
=

| 1 ! 1 1
[f=] =t o = =<}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

09

[ys

|ozgn ]

Yl

Lab / Stand #/ Engine #

439



1.2
1.0
0.2

0.6 Cylinder 2 UCR Ring Side Clearance 130

0.4

0.2
0.0

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

|
=
~J

A

I
=
[t}

I
==
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

440



12
1.0

0.2

0.6 Cylinder 2 UCR Ring 5ide Clearance 270

04
0.2
0.0

—LE1d5T

0L 1457

—LL 1457

—0L 1457

—L0-L00L- 00 L-9EE

—10-0001-0001-9EE

—hld

—0kd

—hld

~0Lld

I
=t
od

Al

I
=
o

I
=]
—

| [ I | I
[T} = _.Jr_ = o)
— — — —

24 18 d d JpunAD |1y By

BEE

e

ng

[4is

|oz1gn

¥l

Lab / Stand #/ Engine #

441



0.042
0.041

0.04
0.040
0.040

Cylinder 2 UCR Ring 5ide Clearance Average

0.039
0.039
0.0338

LS

0L 1dsT

—LL1dST

0L 1dsT

—L0-100L-L00L-9EE

—L0-000L-000 1 -9EE

—Gld

~0Lld

—Gld

—0kd

T
=
2]

A

I
=
(¥}

I
(=5
—

I I ! I I
u =t ~J = =<}
— — — —

29414 33 dd 2 punf |y By

9EE

]

09

[y s

CEIEOY

vl

Lab / Stand # / Engine #

442



1.2
1.0

0.2

0.6 Cylinder 2 LCR. Ring Side Clearance 0

0.4

0.2
0.0

L 15T

0L 1457

—hL1dST

0L 1457

—LO0-L00L- LDOL-9EE

— b0-000 E-000 L -9EE

—hGld

~0Lld

—hGld

~0kHd

I
=t
]

A

I
=
(o]

I
==
—

I I ! I I
o =t ~J = ==}
— — — —

24 18 dd 2puldD |y Bay

QEE

]

na

[y

|oz1gqn

vl

Lab / 5tand # / Engine #

443



1.2
1.0

0.8

0.6 Cylinder 2 LCR Ring 5ide Clearance 30

0.4

0.2
0.0

LS

0L 1457

kR 13T

0L 1457

—L0-L00L- LDDL-9EE

— L0-0001-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
L]

A

|
=
[

1
==
—

1 1 1 | !
=} =T ~J = ==}
— L — —

24 18 dd BpulldD |y Bayy

Qe

[t

ng

[4Ans

|ozlign’

Wl

Lab / 5tand # / Engine #

444



12
1.0

0.2

0.6 Cylinder 2 LCR. Ring Side Clearance 120

0.4

0.2
0.0

—LLE1dST

0L 1451

LS

0L 1451

—L0- 100 L- L00L-9EE

—10-000L-0001-9£E

~Gld

~0kd

—6Gld

~0Lld

I
=
o

A

I
=
o

I
=)
=

| [ I 1 I
(V] = d = o
— — — —

F94IM 78 dd 1PpulAD |1y Bay

9EE

(]

0s

(44

|oz11gn

vl

Lab / Stand #/ Engine #

445



1.2
1.0
0.2

0.6 Cylinder 2 LCR Ring Side Clearance 270

0.4

0.2
0.0

L 1dST

0L 1457

kb 1dST

0L 1457

—LO-L00L- 00 L-9EE

— k0-000L-000 L -9EE

—hGld

~0Lld

—Gld

—0kd

|
=
~J

A

I
=
[t}

I
==
—

I I ! I I
1=} =T ~d = =<}
— — — —

241 13 dd BpulldD |y Bay

QEE

]

ng

[y

joz1qn T

=il

Lab / Stand # / Engine #

446



0.6 Cylinder 2 LCR Ring 5ide Clearance Average

1.2
1.0
0.8
0.4
0.2
0.0

LS

0L 1457

kR 13T

0L 1457

—L0-L00L- LDDL-9EE

— L0-0001-0001-9£E

—6ld

—0Lld

—hld

~0Lld

| 1T 1T
(1] [ =]
I N R 2 e TN e e Ao

24 18 dd BpulldD |y Bayy

Qe

[t

ng

[4Ans

|ozlign’

Wl

Lab / 5tand # / Engine #

447



0.052
0.050

0.0423
0.046
0.044

Cylinder 3 UCR Ring Side Clearance 0

0.042
0.040
0.038

" . oe | }LId5T
. s ] 0L 1dS T
o » ®e  LLIdST
o o ®  [0LIdsT
* . ® e lO-LOOL-LO0L-9EE
* . o ®  L0-000L-000L-9EE
. . ®, Gld
* o e i
4 & o [ 6id
. . e o Ol
L R G P Y P O

2941 %3 dd PpunAD |1y Bay

BEE

(]

09

(R

CEALLY

vl

Lab / Stand £/ Engine #

448



0.052
0.050

0.042
0.046
0.044

Cylinder 3 UCR Ring 5ide Clearance %0

0.042
0.040
0.033

—LL1dST

0L 1451

LS

0L 1d51

—L0-100L- L00L-9EE

—10-000L-0001-9£E

—6ld

—0Lld

—Gld

~0Lld

I
=t
[n¥]

A

I
=
(]

I
=)
—

| I I I I
el =t o = =2}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

0s

[y 5

|ozgn ]

Wl

Lab / Stand #/ Engine #

449



0.052
0.050

0.0423
0.046
0.044

Cylinder 3 UCR Ring Side Clearance 120

0.042
0.040
0.038

—LL1dST

0L 1dsT

LS

0L 1dsT

—LO-1L00L-L00L-9EE

—10-000L-0001-9EE

—Gld

—0kd

—Gld

~0Lld

I
=
(]

A

I
=
[a¥]

I
=)
—

| [ I | I
[fis:} = ~d = =]
— — — —

2941 78 dd PpunAD ||y Bay

BEE

(]

09

(44

CEALOY

vl

Lab / Stand #/ Engine #

450



0.052
0.050

0,042
0.046
0,044

Cylinder 3 UCR Ring Side Clearance 270

0.042
0.040
0.033

LS

0L 1451

—LLE1dST

0L 1451

—L0-100L- L00L-9EE

— L0-000L-000 1 -9EE

—6Gld

~0Lld

~Gld

~0kd

I
=t
[a¥]

A

I
=
o

I
o0
—

I I ! I I
[f=] =t o = =<}
— — — —

29414 33 dd 12Ul |1y By

9EE

]

09

[y

|oz11gn

=il

Lab / Stand # / Engine #

451



0.052
0.050

0.043
0.046
0.044

Cylinder 3 UCR Ring Side Clearance Average

0.042
0.040
0.038

—LL1dST

0L 1dsT

LS

0L 1dsT

—LO-1L00L-L00L-9EE

—10-000L-0001-9EE

—Gld

—0kd

—Gld

~0Lld

I
=
o

A

I
=
o

I
=)
—

| [ I | I
[fis:} = ~d = =]
— — — —

29414 1 dd Bpund ||y Bay

BEE

(]

09

(44

CEALOY

vl

Lab / Stand #/ Engine #

452



0.6 Cylinder 3 LCR. Ring Side Clearance 0

12
1.0
0.2
0.4
0.2
0.0

L ] . l.l_
. . N

1 ] - L]

. o b

] . .,

s @ . ®
. ] o

. L e ¥

L L] L

. . ® e

—LL1dST

—0L 1457

= LL1dST

0k 1451

—LO-LO0L- L00L-9EE

— L0-000 L-0001-9EE

—ld

—0Lld

—hGld

~0Lld

24 7 dd BpUlAD |1y Bay

I 1T 1 "1 1T 71T "“"T1T "1 "1 "1 1
(1) o
I NR @ e 3o e w e v N o

SEL

(]

ng

[4s

oz

Wl

Lab / Stand #/ Engine #

453



12
1.0

0.2

0.6 Cylinder 3 LCR. Ring Side Clearance 90

0.4

0.2
0.0

. . se LLIdST
. . L ~0L 1dS1
e . e - LLIdST
. ® [ ~01 1d57
¢ ¢ ®® 01001 LO0L-9EE
. ® e * L |0-000L-000L-95F
. . oy Gld
. ®es OUd
e o e 6ld
. . *® 04
T HR 2 e TN e e e v oo

24 73 dd 1PpulAD |y By

QEE

o

ng

[y

|oz11qn T

vl

Lab / Stand #/ Engine #

454



1.2
1.0

0.2

0.6 Cylinder 3 LCR Ring Side Clearance 120

0.4

0.2
0.0

. ®  [LLIdST
] ] [ ] —0L1dST
ol ® ® | |lId5]
* o e OLIdST
. . ® - 10-100L-L00L-9EE
- * e ®  10-000L-000L-9EE
. ° ee |6ld
e * e® oud
* o | fld
. ° ® & 0l
PP S S P R

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand £/ Engine #

455



1.2
1.0

0.8

0.6 Cylinder 3 LCR Ring Side Clearance 270

0.4

0.2
0.0

—LL1dST

0L 1457

LS

0L 1457

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
]

Al

I
=
[

I
==
—

| I I I I
u =t o = =)
— — — —

2A4W 18 dd BpulldD |y Bayy

QEE

[t

ng

[4s

|ozlign’

vl

Lab / Stand # / Engine #

456



12
1.0
0.2

0.6 Cylinder 3 LCR Ring Side Clearance Average

0.4

0.2
0.0

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- L00L-9EE

— L0-000 L-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
~J

A

I
=
[

I
[==]
=

| I I I I
=] =+ o = =)
— — — —

24 3 dd BpulldD |y Bay

QEE

]

ng

[4s

ozlign ]

Wl

Lab / Stand #/ Engine #

457



0.052
0.050

0.043
0.046
0.044

Cylinder 4 UCR Ring Side Clearance 0

0.042
0.040
0.032

—LL 1457

—01 1457

—LL1d5T

~0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9EE

—hld

~0Lld

—ld

~0Lld

_
=

A

_
=

I
=]
=2

I I I I I
=) =t od = o
— — — —

241 18 o o JBpunAD |1y By

9EE

e

ng

(s

|ozLgn

¥l

Lab / S5tand £ / Engine

458



0.052
0.050

0.043
0.046
0.044

Cylinder 4 UCR Ring 5ide Clearance 30

0.042
0.040
0.0338

LS

0L 1dsT

—LL1dST

0L 1dsT

—L0-100L-L00L-9EE

—L0-000L-000 1 -9EE

—Gld

~0Lld

—Gld

—0kd

T
=
2]

A

I
=
(¥}

I
o0
—

I I ! I I
u =t ~J = =<}
— — — —

29414 33 dd 2 punf |y By

9EE

]

09

[y s

CEIEOY

vl

Lab / Stand # / Engine #

459



0.052
0.050

0.042

Cylinder 4 UCR Ring Side Clearance 120

0.046
0.044

0.042
0.040
0.038

kb 15

0L 1457

—LL1dST

0L 1457

O L00L- OO L-9EE

—L0-000L-0001-9E£E

—hld

—0Lld

—hld

—0Lld

[
=
o

A

|
=
]

I
==
—

I I I I I
[1a) =t o = =]
— — — —

29414 18 d d JpullAD |1y By

QEE

4

ng

[y

ozlgn T

vl

Lab / Stand #/ Engine #

460



0.052
0.050

0.042

Cylinder 4 UCR. Ring Side Clearance 270

0.046
0.044

0.042
0.040
0.038

. . ®e  LlLldsT
. . ] 01 1dsT
. . o  LLIdST
* o @ 0LIds
. . e® | -l0-L00L-LOOL-9EE
* o o * i0-000L-000L-95E
’ * & Gld
. o «® Ol
« ® ®  ild
. . o ®  l0ud
R R R

24 1 dd BpuldD |y Bay

QEE

29

na

[4s

|ozlign’

vl

Lab / 5tand # / Engine #

461



0.052
0.050

0.043
0.046
0.044

Cylinder 4 UCR Ring 5ide Clearance Average

0.042
0.040
0.038

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

I
=t
(3]

A

I
=
]

I
=)
—

| I I I I
=] =t [ = =2}
— — — —

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand ¥/ Engine #

462



0.052
0.050

0.0423
0.046
0.044

Cylinder 4 LCR Ring Side Clearance 0

0.042
0.040
0.038

—LL1dST

0L 1dsT

LS

0L 1dsT

—LO-1L00L-L00L-9EE

—10-000L-0001-9EE

—Gld

—0kd

—Gld

~0Lld

I
=
o

A

I
=
o

I
=)
—

| [ I | I
[fis:} = ~d = =]
— — — —

2941 %3 dd PpunAD ||y Bay

BEE

(]

09

(44

CEALOY

vl

Lab / Stand # / Engine &

463



0.052
0.050

0.048
0.046
0.044

Cylinder 4 LCR Ring Side Clearance 90

0.042
0.040
0.053

. . o LLIdsT
. . ® 0L 1dS T
¢ o oo LLIdS]
. * ¢  LOLIdsT
. . e® - L0-L00L-LOOL-9EE
e » e o [ LO000L-000L-9EE
N . e 6id
. . ®eo 0L
e o e 6ld
* . ® e 0ld
U OB adEE B O

29414 33 dd 12Ul |1y By

9EE

]

09

[y

|oz11gn

=il

Lab / Stand # / Engine #

464



0.052
0.050

0.043

Cylinder 4 LCR Ring Side Clearance 180

0.046
0.044

0.042
0.040
0.033

LIS

0L 1dsT

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9EE

—Gld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
(=]
—

I I I I I
=] =r ™ = ==
— — — —

2941 73 dd PpunAD |1y By

BEE

(]

09

[y

CEALOY

vl

Lab / Stand £/ Engine #

465



0.052
0.050

0.043
0.046
0.044

Cylinder 4 LCR. Ring Side Clearance 270

0.042
0.040
0.033

LS

0L 1dsT

—hL1dST

0L 1457

—L0-L00L- D0 L-9EE

— bO-000 L-000 L-9EE

—hld

~0Lld

—hld

~0kHd

|
=
Y]

A

I
=
[}

I
o0
—

I I ! I I
=} =t ~d = ==}
— — — —

2A41 18 dd 2pullAD |1y Bay

QL

[t

ng

[y

|ozlgn ]

vl

Lab / 5tand # / Engine #

466



0.052
0.050

0.048
0.046
0.044

Cylinder 4 LCR Ring Side Clearance Average

0.042
0.040
0.032

'!

L ST

0L 1451

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

~0Lld

—hld

—0Lld

_
=

A

_
=

I
=)
—

I I I I I
o =r d = =)
— — — —

24 73 dd 1PpulAD |y By

QEE

o

ng

[y

|oz11qn T

vl

Lab / Stand #/ Engine #

467



26.8
26.7

26.6

26.5

264 Cylinder 1 Cross Hatch 1

26.3
26.2
26.1
26.0

LS

0L 1457

—LL 15T

0L 1451

—L0-100L-L00L-9EE

—L0-000 L-0001-9EE

—6Gld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
[=<]
=2

I I I I I
1=} = o = =)
— — — —

FA4IN ¥ o d 12 pulAD |1y By

9EE

e}

09

[y

|oz11gn

vl

Lab / Stand # / Engine #

468



26.90 Cylinder 1 Cross Hatch 2

26.85

26.80

Z27.00
26.95

. .
. ® .
. o .e
o« * o
L d ae
. @ a @
. . ll_l
L] . L
o . .
. . * e

—LL1dST

0L 1457

LS

0k 1431

—L0-L00L- LDDL-9EE

—L0-000 1L -0001-9£E

—ld

—0Lld

—hGld

~0Lld

11T 1 1T 1T "1 "1 1T "1 "1 "1 1
rD rD
I N R @ e N ® e v N o

24 12 dd BpullAD |y Bayy

QEL

[t

o

[4s

|ozgn

vl

Lab / Stand # / Engine #

469



26.50

26.65 Cylinder 1 Cross Hatch Average
26.55

26.60

26.80
26.75
26.70

—LL1dST

0L 1451

LS

0L 1d51

—L0-100L- L00L-9EE

—10-000L-0001-9£E

—6ld

—0Lld

—Gld

~0Lld

I I [ I | I I I I
_rD_
.4 _mﬁ_ _H... _ua .ﬂ. _.)._ _ﬂ. _ua

29414 33 dd 12Ul |1y By

9EE

2]

0s

[y 5

|ozgn ]

Wl

Lab / Stand #/ Engine #

470



26.75

26,31

23.88 Cylinder 2 Cross Hatch 1

25.44
25.00

kb 15

0L 1457

—LL1dST

0L 1457

O L00L- OO L-9EE

—L0-000L-0001-9E£E

—hld

—0Lld

—hld

—0Lld

I
=t
~

A

I
=
o

I
==
—

I I I I I
[1a) =t o = =]
— — — —

29414 18 d d JpullAD |1y By

QEE

4

ng

[y

ozlgn T

vl

Lab / Stand #/ Engine #

471



27.0
26.5

26.0 Cylinder 2 Cross Hatch 2

IRLEY

0L 1d51

LS

0L 1451

0= L0OL- OO L-SEE

—L0-000L-0001-9£E

~Gld

~0Lld

—6Gld

—0Lld

I
=
o

A

I
=
od

I
=]
—

I I I I I
[Ta) =t [ = =]
— — — —

74N ¥ dd 1R pulAD |1y By

OEE

(]

0s

[0

|0zZ11gn

vl

Lab / Stand #/ Engine #

472



215
210

26,5

Cylinder 2 Cross Hatch Average

26.0

25.5

25.0

o . oo LLIdST
[ . [ ~0L 1S
s " se LEIAST
s | °* . —0L 1457
. . "o —L0-100L-L00L-9EE
s @ e ®  10-000L-0001-9EE
[ . «® 6ld
° ] e 0ld
. . e (Ald
. . L —0OLld
L S R e

29414 33 dd 2 pund |y By

9EE

]

09

[y s

|oz1iqn’]

W

Lab / 5tand # / Engine #

473



2175
27.29
26.83

26.38 Cylinder 3 Cross Hatch 1

25.92

23.46
25.00

o So  LLLIdST
. . L ~0L 1ds1
¢ . o®  FLLIdST
s ° - 0L 145
. . o® [ LO-lD0L-LOOL-9EE
* o *  L0-000L-000L-9EE
. o Po ' Gld
e o e ® 0L
s * e |Gld
. . e o Ol
L e S

2941 73 dd 1PpulAD |y Bay

QEE

o

2]

[y

|oz11gn ]

vl

Lab / Stand #/ Engine #

474



21.25

26.80

26.35

Cylinder 3 Cross Hatch 2

25.90
2545

25.00

—LL1dST

0L 1451

L ST

0L 1451

—LO-100L-L00L-9EE

—L0-000L-0001-9£E

—hld

—0Lld

—Gld

~0Lld

. [ o?
. - s

» @ Se

. » -

] . LY ]

. s .
L ™ pars

. 9 a®

* @ .

* . LI
T 1 T T T T T 1 T
S AR 2 e 3o e e o

241 33 dd 12pullAD ||y Bay

QEE

&

ng

[y"s

|oziiqn’]

Wl

Lab / Stand #/ Engine #

475



Cylinder 3 Cross Hatch Average

215
210
26.5
26.0
25.5
25.0

LS

0L 1451

IRLEY

0L 1d51

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

~Gld

~0Lld

| | | | | | | I |
.ﬂ. _”. nﬂ_ 5 .ﬂ. _.)._ _”. nﬂ_
1,._ ”_ 1,._ .I 1 .I .I .I

29414 33 dd 12Ul |1y By

9EE

2]

09

[ys

|ozgn ]

Yl

Lab / Stand #/ Engine #

476



270
26.9

26.8

26,7 Cylinder 4 Cross Hatch 1

26.6

26.5
264

. oo FLLIdST
° . . 0L 1457
o o ®e  bLIdST
o o ®  0LIdsT
. . e® | l0-L00L-L00L-9EE
o o ® ® |0-000L-000L-9EE
. . «® Gld
.« ® e® 0l
s o * Lléid
. e e e Ol
R

24 18 dd BpuldD |y Bay

QEE

29

na

[y4s

|ozlign

Yl

Lab / 5tand # / Engine #

477



27.25

26.80

26.35

Cylinder 4 Cross Hatch 2

25.90

25.45

25.00

IRLEY

0L 1d51

LS

0L 1451

0= L0OL- OO L-SEE

—L0-000L-0001-9£E

~Gld

~0Lld

—6Gld

—0Lld

I
=
o

A

I
=
od

I
=)
=

I I I I I
[Ta) =t [ = =]
— — — —

74N ¥ dd 1R pulAD |1y By

OEE

(]

0s

[0

|0zZ11gn

vl

Lab / Stand #/ Engine #

478



212
270

26.8

26.6 Cylinder 4 Cross Hatch Average

26.4

26.2
26.0

—LL1dST

0L 1451

LIS

0L 1dsT

—LO0-100L-L00L-9EE

—L0-000L-0001-9EE

—6ld

—0Lld

—Gld

~0Lld

I
=t
(]

A

I
=
[a¥]

I
(=]
=

| I I I I
=] =t [ = =2}
— — — —

2941 33 dd 2 pund |y By

SEE

]

09

[y s

|ozliqn |

vl

Lab / Stand £/ Engine #

479



51.992
51.990

51.988

51.986 Main Bearing Journal 1 Horizontal Diameter

51.984
51.982
51.980

—LL1d5T

~0L 1457

—LL 1457

—01 1457

—L0-L00L- 00 L-9EE

—L0-0001-0001-9EE

—ld

~0Lld

—hld

~0Lld

I
=t
a0

Al

I
=
[

I
=]
—

| [ I | I
[T} =t i~ =] -]
— — — —

284 8 dd BpullAD |y Bay

HEL

o

0

[

|ozugn

¥l

Lab / S5tand £/ Engine #

480



Main Bearing Journal 1 Vertical Diameter

51.990
51.948
51.986
51.984
51.982
51.980

. *
L] »
L] . oy
LI -
. . "
s ® L ®
. . %*
* o ® .
L] ' ] .
L L . ®

—hL1dST

0L 1457

LS

0L 1dsT

—LO0-L00L- D0 L-9EE

—L0-0001L-0001-9£E

—hld

~0kHd

—hld

~0Lld

11T 1 1T "1 "1 T 1T "1 "1 "1 1
rD rD
IS N R ® e N ®e s o

2941 18 d d 1BpunD |y By

QL

e

ng

(s

|ozlgn ]

Ul

Lab / Stand #/ Engine #

481



52.040
52.035

52.030
52.025
52.020
52.015

Main Bearing Journal 1 Bearing Inside Diameter

oy

IRLEY

0L 1d51

LS

0L 1451

0= L0OL- OO L-SEE

—L0-000L-0001-9£E

~Gld

~0Lld

—6Gld

—0Lld

I
=
o

A

I
=
od

I
=)
=

I I I I I
[Ta) =t [ = =]
— — — —

74N ¥ dd 1R pulAD |1y By

OEE

(]

0s

[0

|0zZ11gn

vl

Lab / Stand #/ Engine #

482



0.050
0.045

0,040 Main Bearing Journal 1 Clearance

0.035

0.030

LIS

0k 1457

—LL1dST

0L 1dsT

—L0-100L-L00L-9EE

—L0-000L-000-9EE

—Gld

~0Lld

—ld

—0Lld

_
=

A

_
=

I
=]
=2

I I I I I
[f=) = ~ = =]
— — — —

2941 ¥ o d P pulAD ||y By

9EE

e}

09

[y

|ozZ1ign

¥l

Lab / Stand £ / Engine

483



Forg All Cylinder PP & MFE2

L] 51.991
51.990
. . 51.939
51.938
L]
51.987 _ _ _
- Main Bearing Journal 2 Horizontal Diarneter
51.986
.
51.985
. 51.984
]
51.983
51.982
L]
. .
. L] L] .‘ . ¢ ¢ %
I I I I | J I | I J
L] o = (=31 — — = — = —
= & = a < = - - - -
= = g 5 5 5 & &
2 =
= =
= =
2 2 = ~ -
(= = e
= M
5 F
2

Lab / 5tand # / Engine #

484



51.99
51.900
51.929
51.988
51.087
51.986
51.985

51.984

Main Bearing Journal 2 Vertical Diameter

51.983
51.082

—hL1dST

0L 1457

L 15T

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9EE

—hGld

~0kHd

—hGld

~0Lld

I
=t
(]

A

I
=
(]

I
=)
—

| [ I | I
[T} = ™ = =]
— — — —

2941 18 d d 12pun i |y By

QEE

£9

na

[

|ozlgn

vl

Lab / 5tand # / Engine #

485



52.040
52.035

52,030 Main Bearing Journal 2 Bearing Inside Diarneter

52.025

52.020

—LL 1457

—0L 1457

—LE1d5T

0L 1457

—L0-L00L- 100 L-9EE

— 0000 L-000 L -9EE

—hld

~0Lld

—hld

—0kd

|
=
[N}

A~

1
=
¥}

I
o0
—

I I ! I I
=} =t ~J = ==l
— — — —

2941 12 dd BpulldD |y Bay

I
=]

9EE

]

ng

(s

|oz1gn

¥l

Lab / 5tand £ / Engine

486



Main Bearing Journal 2 Clearance

0.050
0.043
0.046
0.044
0.042
0.040
0.033
0.036

. . o
. ) .

* ® o

. ® »

. . °

® . o
. . 8

. @ e

s *

. " e ®

LS

0L 1d51

—LL1dST

0L 1451

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—Gld

~0Lld

—6ld

—0Lld

11T 1 1 1T "1 "1 "1 "1 "1 "1 1
I A 8 ®e 3 N2 ® @ v N oo

PN 78 dd 1R pulAD |1y By

OEE

]

0g

R

|0z11gn

vl

Lab / Stand #/ Engine #

487



51.990
51.989
51.042
51.987
51.986
51.985

51.984
51.083

Main Bearing Journal 3 Horizontal Diameter

—LL1dST

—0L 1457

= LL1dST

0k 1451

—LO-LO0L- L00L-9EE

— L0-000 L-0001-9EE

—ld

—0Lld

—hGld

~0Lld

I
=t
[}

A

I
=
[

I
o2
=

| [ I | I
¥} =T = = ==}
— — — —

24 8 dd BpulldD |y Bay

SEL

(]

ng

[4s

oz

Wl

Lab / Stand #/ Engine #

488



51.990
51.989

51.988

51.987

51.986 Main Bearing Journal 3 Vertical Diameter

51.985

51,984

51.943
51.982

Py

L 1dST

0L 1457

L 15T

0L 1457

—LO0-L00L- LDOL-9EE

—L0-000L-0001-9£E

—6ld

—0Lld

~hld

~0Lld

I
=t
(]

A

I
=
(1]

I
==
—

| I I I I
=] =+ oJ = =<}
— — — —

24 1 dd BpuldD |y Bay

QEE

29

na

[4s

|ozlign’

vl

Lab / 5tand # / Engine #

489



52,0425
52.0369

52.0313 Main Bearing Journal 3 Bearing Inside Diameter

520256

52.0200

L

L 15T

0L 1457

L 1dST

0L 1457

—L0-L00L- DO -9EE

—L0-000L-0001-9£E

~hld

~0Lld

—6ld

—0Lld

_
=

A

_
=

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

294 18 dd 1Bpun i |y By

QEE

£

na

[1ns

|ozlgn

vl

Lab / Stand # / Engine #

490



0.053
0.050

0.043

0.045 Main Bearing Journal 3 Clearance

0.043
0.040
0.038

—LE 157

0L 1457

—LL1dST

—0L 1457

— L0100 E- 100 L-9EE

—L0-0001-0001-9E£8

—hld

~0Lld

—6ld

~0Lld

[
=
]

Al

1
=
]

I
=]
—

I I I I I
=) =T o = =)
— — — —

24 18 d o JpunAD |1y By

BEE

o

ng

(s

|ozLgn

¥l

Lab / Stand £/ Engine #

491



51.986 Main Bearing Journal 4 Horizental Diameter

51.929
51.932
51.987
51.985
51.984
51.923

L] * .,

—LL1dST

—0L 1457

—LE 157

0L 1457

—L0-L00L- 100 L-9EE

—L0-0001-0001-9£E

—6ld

~0Lld

—hld

~0Lld

- 1 1T &1 1T 17 ‘@1 ‘"1 ‘" ""+1 "+ 1
rD rD
I N R 2 e XN e e v o

2941 12 dd BpulldD |y Bay

9EE

o

ng

[y

|ozign

vl

Lab / Stand # / Engine #

492



51.990
51.9289

51.983
51.987
51.986
51.985

51.984
51.983

Main Bearing Journal 4 Vertical Diameter

LS

0L 1dsT

—LL1dST

0L 1dsT

—L0-100L-L00L-9EE

—L0-000L-000 1 -9EE

—Gld

~0Lld

—Gld

—0kd

I
=t
(]

A

I
=
(2]

I
o0
—

I I ! I I
u =t ~J = =<}
— — — —

29414 33 dd 2 punf |y By

9EE

]

09

[y s

CEIEOY

vl

Lab / S5tand £ / Engine

493



52.0375
52.0325

52.0275 Main Bearing Journal 4 Bearing Inside Diameter

520225
52.0175

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

[
=
3]

A

|
=
]

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

294 18 d d 12pun i |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

494



0.0500
0.0456

0.0413 Main Bearing Journal 4 Clearance

0.0369
0.0325

LIS

0k 1457

—LL1dST

0L 1dsT

—L0-100L-L00L-9EE

—L0-000L-000-9EE

—Gld

~0Lld

—ld

—0Lld

_
=

A

_
=

I
=]
=2

I I I I I
[f=) = ~ = =]
— — — —

2941 ¥ o d P pulAD ||y By

9EE

e}

09

[y

|ozZ1ign

¥l

Lab / Stand £ / Engine

495



51.990
51.938

Main Bearing Journal 3 Horizontal Diameter

51.986
51.984
51.082
51.980

LS

01451

—LL1dST

0L 1457

—L0-L00L- DD L-9EE

—L0-0001L-0001-9EE

—hld

~0Lld

—hld

—0Lld

_
=

A

_
=

I
o0
—

I I I I I
=) =t od = =)
— — — —

29414 18 o o 1BpulAD |1y By

QEE

09

ng

[y

|ozlgn ]

Ul

Lab / S5tand # / Engine #

496



51.990
51.988
51.936

51.984

Main Bearing Journal 5 Vertical Diameter

51.082
51.920

a®

kb 15

0L 1457

—LL1dST

0L 1457

O L00L- OO L-9EE

—L0-000L-0001-9E£E

—hld

—0Lld

—hld

—0Lld

[
=
o

A

|
=
]

I
==
—

I I I I I
[1a) =t o = =]
— — — —

29414 18 d d JpullAD |1y By

QEE

4

ng

[y

ozlgn T

vl

Lab / Stand #/ Engine #

497



Forg All Cylinder PP & MFE2

24-

20
18-
16-
14-
12-

10—

of

L

P10

P19

FI10-

P19

336-1000-1000-01-
336-1001-1001-01-

L5PI 10+

L5P1I 11+

LEP1 10+

LSPI11-

&l

62

336

[ AR

Lubrizol

Lab / S5tand #/ Engine #

SwRl

52,0375
52.0325
52.0275
52.0225
52.0175
520125

Main Bearing Journal 5 Bearing Inside Diameter

498



0,040 Main Bearing Journal 5 Clearance

0,043
0.045
0.043

0.032
0.035
0.033

L 15T

0k 1451

—LL1dST

—0L 1457

—LO0-L00L- DO -9EE

—L0-000L-0001-9£E

—hGld

~0Lld

—ld

—0Lld

| I [ | [ | | [ I [ | |
[V ] [Nis]
R =T - R A - S I

2941 %8 o o 12pun Ao |1y By

QEE

]

na

[y

|oz1gn

vl

Lab / S5tand # / Engine #

499



51.992
51.990

51.0488

51.926 Rod Bearing Journal 1 Horizontal Diarneter

51.984

51.082
51.980

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- L00L-9EE

— L0-000 L-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
[t ]

A

I
=
(]

I
=)
—

| I I I I
=] =+ o = =)
— — — —

24 3 dd BpulldD |y Bay

QEE

]

ng

[4s

ozlign ]

Wl

Lab / Stand #/ Engine #

500



51.99
51.990
51.989
51.988
51.087
51.986
51.985

51,9284

Rod Bearing Journal 1 Vertical Diameter

51.983
51.082

] ™ o®  LLIdST
. . . 01 1d51
™ . L —LE 1S
. ® % 0bIdsT
] . a® —L0-L00L- L00L-9EE
. @ & &  L0-000L-0001-9EE
. . Po | Gld
. @ ew Ol
. ] e Ald
. ® e 4
P A i

24 1 dd BpuldD |y Bay

QEE

29

na

[4s

|ozlign’

vl

Lab / 5tand # / Engine #

501



Rod Bearing Journal 1 Bearing Inside Diarmeter

52.042
52.040
52.038
52.036
52.034
52.032

kR 15

0L 1457

L 1dST

0L 1457

— 0= LOOE- OO L-9EE

—L0-000L-0001-9£E

—hld

~0Lld

—6Gld

—0Lld

T T
& A

|
=
]

I
=)
—

I I ! I I
uo =t [ = ==
— — — —

294 18 d d 12pun i |y By

QEE

29

na

[4ns

|ozlgn

vl

Lab / 5tand #/ Engine #

502



0.052
0.050

0.042
0.046
0.044
0.042

Rod Bearing Journal 1 Clearance

kb 15

0L 1457

—LL1dST

0L 1457

O L00L- OO L-9EE

—L0-000L-0001-9E£E

—hld

—0Lld

—hld

—0Lld

[
=
o

A

|
=
]

I
[==]
—

I I I I I
[1a) =t o = =]
— — — —

29414 18 d d JpullAD |1y By

QEE

4

ng

[y

ozlgn T

vl

Lab / Stand #/ Engine #

503



51.991
51.990
51.989
51.988
51.087
51.936
51.985

51084

Red Bearing Journal 2 Horizental Diameter

51.983
51.982

kb 15

0L 1457

—LL1dST

0L 1457

O L00L- OO L-9EE

—L0-000L-0001-9E£E

—hld

—0Lld

—hld

—0Lld

[
=
o

A

|
=
]

I
[==]
—

I I I I I
[1a) =t o = =]
— — — —

29414 18 d d J2pullAn |1y By

QEE

4

ng

[y

ozlgn T

vl

Lab / Stand #/ Engine #

504



51.991
51.990
51.929
51.9a2
51.987
51.986

Rod Bearing Journal 2 Vertical Diarmeter

LS

0L 1451

IRLEY

0L 1d51

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

~Gld

~0Lld

I
=
0

A

|
=
o

|
[=5]
=1

| 1 ! 1 1
[f=] =t o = =<}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

09

[ys

|ozgn ]

Yl

Lab / Stand #/ Engine #

505



Aorg Al Celinder PP & MFE2

24

20+

18-

16—

14

12+

o

PI10-

P19
PI0O-

P19

336-1000-1000-01-
336-1001-1001-01-

LEP1 10

LSP1IT1

L5PI 10+

L5P111

60

62

336

IAR

Lubrizol

Lab / S5tand £ / Engine

SRl

52.0370
52.0359
52,0343
52.0337
52.0326
32.0315

Red Bearing Journal 2 Bearing Inside Diameter

506



0.048
0.047

0.046
0.045

0.044

Rod Bearing Journal 2 Clearance

0.043
0.042
0.041

LS

0L 1dsT

—LL1dST

0L 1dsT

—L0-100L-L00L-9EE

—L0-000L-000 1 -9EE

—Gld

~0Lld

—Gld

—0kd

T
=
2]

A

I
=
(¥}

I
o0
—

I I ! I I
u =t ~J = =<}
— — — —

29414 33 dd 2 punf |y By

9EE

]

09

[y s

CEIEOY

vl

Lab / Stand # / Engine #

507



51.990
51.990
51.949

519289 Rod Bearing Journal 3 Horizontal Diarneter

51.088

51.088
51.987

L 1dST

0L 1457

L 1dST

0L 1457

—LO-LO00L- L00L-9EE

— L0-000 L-0001-9£E

—6ld

—0Lld

—hld

~0Lld

I
=t
[t ]

A

I
=
(]

I
=)
—

| I I I I
=] =+ o = =)
— — — —

24 3 dd BpulldD |y Bay

QEE

]

ng

[4s

ozlign ]

Wl

Lab / Stand #/ Engine #

508



51.993
51.993

51.992

51.992 Rod Bearing Journal 3 Vertical Diameter

51.9%

51.991
51.990

. . o [ ||(dST
. ° s 01 1d51
e o oe | LLIdST
* o e  [OLIdST
° . oo LO-LODL-LOOL-9EE
* o e o | l0-000L-D00L-9EE
o . e 6ld
e ® «®* 01Md
« °* e | Gld
. . e ®*  0ud
R S S

294 18 dd 1Bpun i |y By

QEE

£

na

[1ns

|ozlgn

vl

Lab / Stand # / Engine #

509



52.0425
52.0375

520325 Rod Bearing Journal 3 Bearing Inside Diameter

52.0275
52.0225

LS

0L 1dsT

—hL1dST

0L 1457

—L0-L00L- D0 L-9EE

— bO-000 L-000 L-9EE

—hld

~0Lld

—hld

~0kHd

I
=t
(]

A

I
=
(o]

I
o0
—

I I ! I I
=} =t ~d = ==}
— — — —

2A41 18 dd 2pullAD |1y Bay

QL

[t

ng

[y

|ozlgn ]

vl

Lab / 5tand # / Engine #

510



0.0525
0.0475

0.0425 Rod Bearing Journal 3 Clearance

0.0375
0.0325

LS

0L 1451

IRLEY

0L 1d51

—L0-100L-L00L-9EE

—L0-000L-0001-9£E

—6Gld

—0Lld

~Gld

~0Lld

!
=t
[a¥]

A

|
=
(2]

|
[=5]
=1

| 1 ! 1 1
[f=] =t o = =<}
— — — —

29414 33 dd 12Ul |1y By

9EE

2]

09

[ys

|ozgn ]

Yl

Lab / Stand #/ Engine #

511



51.990
51.932

51.986

51.%24 Rod Bearing Journal 4 Horizontal Diameter

51.982

51.980
51.972

LS

0L 1457

kR 13T

0L 1457

—L0-L00L- LDDL-9EE

— L0-0001-0001-9£E

—6ld

—0Lld

—hld

~0Lld

1
=t
(]

A

|
=
(]

1
==
—

1 1 1 | !
=} =T ~J = ==}
— L — —

2A4W 18 dd BpulldD |y Bayy

Qe

[t

ng

[4Ans

|ozlign’

Wl

Lab / 5tand # / Engine #

512



51.991
51.989
51.087
51.985
51.983

51.981

Red Bearing Journal 4 Vertical Diameter

. ®e L LLldST
. . 0L 1d51
o o®  LLIdST
* o @  0LIdsT
“ ®e  LO-L00L-LOOL-9EE
. o *  lo-000L-000L-9EE
. Qe 6ld
o o e 0l
* . * |6
. . e *  0ud
S S

24 78 dd 1PpulAD |1y By

QEE

o

na

[0

|oz11qn T

vl

Lab / Stand #/ Engine #

513



Rod Bearing Journal 4 Bearing Inside Diameter

52.0400
52.0342
52.0283

52.0225

LR 1dS0

0L 1dST

LIS

0L 1451

0= L0OL- OO -SEE

—L0-000L-0001-9EE

—&ld

~0Lld

—6Gld

—0Lld

I
=t
|

A

I
=
od

I
=)
—

I I I I I
=) =T ™ = =]
— — — —

2941 73 dd PpunAD |y Bay

BEE

(]

09

(R

CEALLY

vl

Lab / Stand £/ Engine #

514



0.0525
0.0475

0.0425 Rod Bearing Journal 4 Clearance

0.0375
0.0325

LS

0L 1457

—LL 15T

0L 1451

—L0-100L-L00L-9EE

—L0-000 L-0001-9EE

—6Gld

~0Lld

—Gld

—0Lld

_
=

A

_
=

I
[=<]
=2

I I I I I
1=} = o = =)
— — — —

FA4IN ¥ o d 12 pulAD |1y By

9EE

e}

09

[y

|oz11gn

vl

Lab / Stand # / Engine #

515



