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Overview

* 36 tests included
* 16 IAR (2 stands; 8 tests per stand; 2 engine builds per stand)
* 16 SwRI (2 stands; 8 tests per stand; 2 engine builds per stand)
e 417 (1 stand; 1 engine build)

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

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

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

* CAN data are plotted with and without stand 62
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Engine Load (M)
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Oil Gallery Ternp (Deg C)
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Adr Charge Ternp (Deg O
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Inlet Air Termp (Deg C)
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Inlet Air Terp (Deg ) ZOOMED IN
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Inlet Air Prassure (kPaG)
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Exhaust Back Pressure (kPah)
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Fuel Ternp (Deg C)
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Fuel Termp (Deg C) ZOOMED IN
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Fuel Flow (kg/hr)
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Air Charge Pressure Abs
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Barometric Pressure (kFaf)
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Atrmospheric Terp (Deg O
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Crankcase Pressure (kPa)
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Crankcase Pressure (kPFa) ZOOMED IN
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Blowby Flow (1 min)
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il Surnp Termp (Deag ©)
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il Filter In Ternp (Deg O
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62-0-63

trnOwbcth

Run ID/Test #

2-0-04

4-0-02

4-0-08

60-0-73

62-0-64

trn15715b

2-0-05

4-0-03

60-0-68

60-0-74

62-0-65

trntxr3fb

60-0-69

60-0-75

62-0-66

trnw6sBnb

1

il

13 01234
Cumulative Time

TTTT T T7T
56789

1

13

IR R R R
0123456789

il

13

Lab
-

IAR
Lubrizol
Swhl
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Exhaust Ternp (Deg O

Th0 —
T35
720
705
650 |

750 —
T35
720
705
&30 |

750 —
735
720
705
600 |

750 —
T35
720
705
&30 |

750 —
735
720
705

750 —
T35
720
T05
&30 |

2-0-01

2-0-07

4-0-05

60-0-70

62-0-61

. e

62-0-67

2-0-02

2-0-08

4-0-06

60-0-71

62-0-62

62-0-68

Run ID/Test #
2-0-03

2-0-04

b e, SIS T e T

4-0-01

4-0-07

4-0-02

4-0-08

60-0-72 60-0-73

. . e LS T

62-0-63 62-0-64

T Tusr W T Wt

trn0wbcib trm15715b
e I T

2-0-05 2-0-06

4-0-03 4-0-04
—— H. Illlh - T
60-0-68 60-0-60

s SRR

a0-0-74 60-0-75
ﬁwh
“-rlw“
62-0-65 62-0-66

trntxr3fh trnwbs8nb
A

I 1
2 5 &8 11 14 2 5

Cumulative Time

8

Lab

[AR

Lubrizol

SwRI
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Ignitian Tirning Advance for #1 Cylinder CAN (Deg)

50—

10—
10—
-30-
S50

50—
30—
10—
10—
30
50

50—
30—
10—
10—
30
50—

50—
30—
10—
10—
-30-
50—

30—
10+
10
30
50

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

4-0-03

4-0-06

4-0-07

4-0-08

60-0-70

60-0-71

60-0-72

60-0-73

B0-0-68

60-0-69

60-0-74

60-0-75

62-0-61

62-0-62

62-0-63

62-0-64

s miles S—.—

trnwbcth

trn15715b

62-0-65

trnturifb

62-0-66

trowbsinb

T T T T
11 14 2 5
Cumulative Time

a

Lab

[AR

Lubrizol

Swhl
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ZOOMED IN

Ignition Tirning Advance for #1 Cylinder CAN (Dag)

-7.95—
-8.15
-8.35
-8.55
8,75
-8.95

-7.95—
-8.15—
-8.35
-8.55
-8.75—
-8.95—

-7.95—
-8.15—
-8.35
-8.55
-8.75
-8.95—

-7.95—
8,15
-8.35-
-8.55
8,75
-8.95

-7.95
-8.15—
-8.35
-8.55
-8.75
-8.95 -

-7.95—
-8.15—
-8.35
-8.55
-8.75—
-8.95—

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

4-0-05

4-0-01

4-0-02

4-0-03

4-0-04

4-0-06

4-0-07

4-0-03

60-0-65

60-0-69

60-0-70

60-0-71

60-0-72

60-0-73

60-0-74

60-0-75

62-0-61

62-0-67

62-0-62

62-0-658

62-0-63

trn0wbci

62-0-64

trn15715b

B62-0-65

trntxr3fb

62-0-66

trnwbsinb

Cumulative Time

I
11 14 2 5 & 1

Lab

AR
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Absolute Throttle Position CAM (%6)

100
T5-
20—
25+

0

-25 -

100
75—
50 -
25+

0
25

100
75—
50 -
25—

0
-25-

100 —
75
50—
25+

0-
25

75—
50 -
25—
0-

254

75—
50 -
25—
0
25—

2-0-01

2-0-07

4-0-05

60-0-70

62-0-61

2-0-02

60-0-71

62-0-62

62-0-67

62-0-68

Run ID/Test #
2-0-03

2-0-04

2-0-05

2-0-06

4-0-

4-0-07

4-0-02

4-0-08

4-003

B0-0-65

4-0-04

60-0-69

60-0-72

B2-0-63

60-0-73

62-0-64

trnlwbctb

trn15715b

B0-0-74

b2-0-65

60-0-75

B2-0-66

trntxr3fb

trnwbs8nb

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

Cumulative Time

T
a

Lab

AR

Lubrizol

SwRlI
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Absolute Throttle Position CAN (%) ZOOMED IN

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

4-0-02 4-0-03
4-0-05 -0 -0 -0 60-0-68 60-0-69
80-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75

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

62-0-67 62-0-68 trn0wbct trm15715b trntur3fb trnwbsinb

T T
2 5 83 11 14 2 5 8 11 14 2 5 8 11 14 2 5 3 11 14 2 5 83 11 14 2 5 8 11 14
Cumulative Time

Lab

AR

Lubrizol

SwRlI
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Engine Coolant Ternperatura CAMN (Dag C)

2-0-01

2-0-02

2-003

Run ID/Test #

2-0-04

2-0-05

2-0-06

100
75
50—
25+

25—

2-0-07

2-0-08

4-0-01

4-0-02

4-0-03

4-0-04

100
75+

25
a0
25—

4-005

4-0-06

4-0-07

4-0-03

100
75
50—
25—

0
-25-

60-0-70

60-0-7

60-0-72

60-0-73

60-0-65

60-0-69

60-0-74

80-0-75

100
75
50—
25+

-
-25

100
75+
50—
25

-

254

100
75

25—
o
.25

62-0-61

B2-0-62

62-0-67

B2-0-65

B62-0-63

trn0wbci

62-0-64

B2-0-65

B2-0-66

trn15715b

trntr3fl

trnwhs8nb

T T T T
11 14 2 5
Cumulative Time

3

Lab

IAR

Lubrizol

SwhRI
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Engine Coolant Ternperature CAN (Deg &) ZOOMED IN

99.0—
93.2

2-0-01

Run ID/Test #

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

2-0-05

2-0-06

974

96,6
95.8
95.0

99.0
938.2

2-0-07

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

4-0-03

4-0-04

97.4
96.6—
95.8
95.0—

99.0—
93.2
97,4

4-0-05

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

96.6—
95.8
95.0

99.0—
93.2
974
96.6
95.8
95.0

99.0—
93.2
97.4-
96.6—
95.8
95.0—

99.0—
93.2
97,4
96.6—
95.8
95.0

60-0-70

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

60-0-65

60-0-69

60-0-74

60-0-75

62-0-61

62-0-67

62-0-62 B2-0-63 B2-0-64

62-0-68 trn0wbct trm15715b

B62-0-65

trntur3fb

B2-0-66

trnwbsinb

I 1
11 14 2 5 &8 1 14

Cumulative Time

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

Lab

AR

Lubrizol

SwRI
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Intake Air Ternperature CAN (Deag O

Cumulative Time

Run ID/Test &

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06
20—
15
0
15
-30

2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04
20— =
15 |
o
-15
230 -

4-0-05 4-0-06 4-0-07 4-0-08 a0-0-68 a0-0-69
30
15—
o
15
.30

60-0-70 a0-0-71 a0-0-72 a0-0-72 a0-0-74 a0-0-73
30—
15—
0
-15 4
-30

62-0-a1 n2-0-62 nZ-0-63 nZ-0-64 a2-0-63 n2-0-66
T
15—
0—
-15
-30 -

62-0-67 62-0-68 trn0wbci tm15715b trntxr3fb trnwhs8nb
a0
154
o
-15
.30 -

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 5 8 11 14 5 8 11 14 2 5 8 11 14 5 8 11 14 5 8 11 14

Lab

[AR

Lubrizol

SwRlI
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Intake Air Temperature CAN (Deg ) ZOOMED IN

Run ID/Test # Lah
2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06 « AR
31.4-

0.8 + Lubrizol
30.2 - +« SwRI

20,6
20,0
28.4

14 2-0-07 2-0-08 4-0-M1 4-0-02 4-0-03 4-0-04
308
302
29.6
29.0—
28.4

1.4 4-0-05 4-0-06 4-0-07 4-0-08 60-0-65 B0-0-69
302
302 - - . . -
29.6—
29.0-
28.4—

14 60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 B0-0-75
30.8-
30.2- . . . . e - . -
29.6
29.0-
28.4—

62-0-61 b2-0-62 B2-0-63 62-0-64 B2-0-65 b2-0-66
314

302
29.6
29.0—
28.4

62-0-67 62-0-68 trndwbcth trm15715b trntur3fb trnwhsinb
31.4-
30.8 -

29.6—
29.0-
28.4—

T T 1
2 5 8 11 14 2 5 8 11 14 2 3 8 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14

Cumulative Time
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Equivalence Ratio (Larmbda) CAM (M/A)

190
150
110
10—
30

190
150
110

70

190
150
110+
70—
30

190
150
110+

10—

190
150
110

70

-

190
150
110

70—

2-0-01

2-0-02

Run ID/Test #
2-003

2-0-04

2-0-05

2-0-06

2-0-07

2-0-038

4-0-01

4-0-02

4-0-03

4-0-04

4-0-05

4-0-06

4-0-07

4-0-08

60-0-68

60-0-69

60-0-70

60-0-M1

60-0-72

60-0-73

B0-0-74

60-0-75

62-0-61

62-0-62

62-0-67

62-0-68

trn0wbcth

62-0-63

62-0-64

trn15715b

62-0-65

trntxr3flo

B2-0-66

trnwsEn

b

T T T T
11 14 2 5
Cumulative Time

3

Lab

IAR

Lubrizol

SwRlI
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Equivalence Ratio (Lambda) CAN (M/A%) ZOOMED IN

1.05
0.85—
0.65
0.45—
0.25

0.05- .

1.05
0.85
0.65—
0.45—
0.25
0.05—

1.05
0.85—
0.65—
0,45
0.25
0.05

1.05

0.85-"

0.65
0.45—
0.25

0.05.

1.05
0.85
0.65—
0.45—
0.25
0.05—

1.05
0.85
0.65—
0,45
0.25

0.05

2-0-M

2-0-07

4-0-05

80-0-70

62-0-61

62-0-67

2-0-02

2-0-08

4-0-06

60-0-71

62-0-62

62-0-68

Run ID/Test #
2-0-03

60-0-72

B2-0-63

trn0wbct trm15715b

2-0-06

4-0-04

B0-0-69

60-0-74

B2-0-65

trntur3fl

B2-0-66

trnwbsinb

T T T 1
2 3 8 1 14 2 5 48 1 14

Cumulative Time

Lab

|&R.
Lubrizol
SwRl
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Equivalence Ratio (Lambda) CAM (M/A) ZOOMED IN

1,026 2 See

1.016
1.006
0,996 —
0,986 —

1.026— =
1.016— 2

1.006
0.996 —

0.986 —

1.026
1.016
1.006
0,996 —

0.986 - B

1.026- "
1.016

1.006
0,996 —
0,986 —

1.026
1.016
1.006
0.996 —
0,936 —

1.026
1.016
1.006
0,996 —
0,986 —

62-0-67

62-0-65

Run ID/Test #
2-0-03

trn0wbct

2-0-04

-
.

trn15715b

. =
LN T Ta LTl =
. LA L . " [ L I .
S tha mt e H . - .
! T T I T T T I !

trntur3fb

trnwhsinb

14

] T
2 5 8 11 14 2 5
Cumulative Time

3

1

14
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Absolute Load Walue CAN (%4)

190 | o————————

150
110
70|
3‘}_

190
150
110
70~
3‘}_

190
150
110
70|
3‘]_

190
150
110

70—

190
150
110

70~

30—

190
150
110
70
3‘]_

2-0-01 2-002

2-0-08

2-0-07

4-0-06

60-0-70 60-0-71

62-0-61 62-0-62

62-0-67 62-0-68
L3 B . 1 |

Run ID/Test #
2-0-03

L

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

il =

4-0-M 4-0-02 4-0-03 4-0-04

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

N

60-0-72 60-0-73 B0-0-74 B0-0-73

62-0-65 62-0-66
T L 1 ]

62-0-63 62-0-64

trn15715b

trnlwbctb trnturifb trnwhsBnb

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

Lab

IAR

Lubrizol

SwhRl
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Absolute Load Walue CAMN (%) ZOOMED IN

Run ID/Test #

2-0-01 2-0-02 2-0-03 2-0-4 2-0-05 2-0-06
190
1mlm TR "
170 D ol
160

] 2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04
190
e WA el n eseem—— o St
170 = . A ] R D e e T . g PR b g e
160 -

] 4-0-05 4-0-06 4-007 4-0-08 60-0-65 60-0-69
190
1?1}__ . . B R .
160

] 60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
190 -
1eo- W VPN Wy e
170 S
160 wh i il SRR N BN M b oy W B

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

190
180
170
160

] a2-0-67 62-0-68 trn0wbct: trn15715b trntur3fh trnwbs8nb
190
180
170- VISR DRSNS N
0 B : :

| | | T | | | T | | T T | | | T | | | | | | | | | | | | | |
2 5 8 1114 2 5 8 1114 2 5 8 1114 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14

Cumulative Time

Lab

AR

Lubrizol

Swhl
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Intake Manifold Absolute Pressure CAN (kFPa)

230,
190
150
110
70
3{:_

230+
190

110
70
31}_

190
150
110
70
30

230
190
150
110
70
3{,_

230
190
150
110
70
3{:_

230
190
150
110
70
3{,_

2-0-01

2-0-02

2-0-07

4-0-05

60-0-70

62-0-61

2-0-08

4-0-06

60-0-7

B2-0-62

Run ID/Test #

2-0-03
fe

4-0-01

2-0-04
an—————

4-0-02

4-0-07

60-0-72

4-0-08

60-0-73

B62-0-63

B62-0-64

62-0-67

B2-0-65

trn0wbct

trn15715b

2-0-05

4-0-03

60-0-68

60-0-74

B2-0-65

p——

—— —

trntxr3fb

2-0-06

4-0-04

60-0-69

60-0-75

62-0-66

e —r

p—

trnwbsinb

T T
11 14

2 5 8 M

Cumulative Time

Lab

AR

Lubrizol

SwRlI
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Intake Manifold Absolute Pressure CAM (kPa) ZOOMED IN

2-0-01 2-002 2-0-03 2-0-04 2-0-05 2-0-06 . IAR
220 . m + Lubrizol
204 oo rietin- v * SR
200 ol

190
180

l!
|

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

220
210-]
200 -
190
180 -

|

H
: -
Lt 1 |

4-005 4-0-07 4-0-08 60-0-68 60-0-60

WS P,
=S

60-0-70 60-0-11 60-0-72 60-0-73 60-0-74 B0-0-75

220-
210-
200-
190
180 -

220
210
200

1% PO DR DN I N S N N Y

180 -
62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66

220
210
200
190
180 -
o2-0-67 o2-0-68 trn0wbcth trn15715b trntxr3fl trnwbs8nk
220-
210-
200

190 I A hmens MR
1T T 1 r——1r T 11T 17 7T 17T "1 "T "“""“"1T "“"T "7 1T 1

W—T——T——7—— T T 1 I
2 5 8 11 14 2 5 & 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14 2 3% 8 11 14

Curnulative Time
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Fuel Rail Pressure CAM (kPa)

9500 —
7500 —
5500
3500
1500

G500 —
7500 —
5500
3500
1500

9500 —
7500
5500
3500
1500

9500 —
7500
5500
3500
1500

G500 —
7500 —
5500
3500
1500

9500 —
7500 —
5500
3500
1500

Run ID/Test #
2-001 2-002 2-003 2- 'I]-CIS

4-0- 4-0-02 4-003

4-0-05 B0-0-65 60-0-69

60-0-70 60-0-1 60-0-72 60-0-73 60-0-74 60-0-75

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

a2-0-a7 62-0-68 trn0wbci trm15715b trntur3fb trnwhsinb

Z 5 &8 11 14 2 5 8 11 14 2 5 8 1 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14
Cumulative Time

Lab

IAR
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Fuel Rail Pressure CAM (kFa) ZOOMED IN

H.Ill'lanE'Sl# Lab

2-0-0m 2-0-02 2-0-03 2-0-04 2-0-405 2-0-06 « |AR
) + Lubrizol
- - .
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 00-0-08 f0-0-09

60-0-74 60-0-75

60-0-70 60-0-M 60-0-72

62-0-61 62-0-62 62-0-62 62-0-64 62-0-65 62-0-66
10400 —
SB00 —
S0 —
BE00 —
8000 —
62-0-a67 62-0-68 trnlwbct trn15715b trnturifb trowbsinb

10400 | ) . - .
QEnn —
5200 —
BE00 —
m_ ] - ]
I I I I I I I I I I I I I I I I I
11 14 2 5 8 11 14 2 5 8 1 14 2 5 8 1 14

Cumulative Time
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Boost Absolute Pressure - Raw YWalue CAM (kPa)

Run ID/Test &
2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06
il — ] [ | ] ik S | ]
190
150
110
70—
30

2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04
'IEH}—_ e b - e ——— S ETE———
150
110
70—

31}_

4-0-05 4-0-06 4-007 4-0-08 60-0-08 o0-0-69
19@—_ L ] ninliesiesiepepye— L ] rinibir i
150
110
T0—

30

o0-0-70 o0-0-71 o0-0-72 o0-0-732 00-0-74 o0-0-73
190—_“ P
150
110
70—

30

a2-0-61 n2-0-62 02-0-63 02-0-64 62-0-63 62-0-66
190
150
110
70—

30

62-0-a67 62-0-68 trn0wbctb trm15715b trntur3fb trnwbs8nb

19‘}— e el L} [

150

110

70—

34}_
T T 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
2 5 8 11 14 2 5 8 11 14 2 5 4 11 14 2 5 &8 1M 14 2 5 & 11 14 2 5 8 11 14

Cumulative Time

Lab

[AR

Lubrizol
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Boost Absolute Pressure - Raw VYalue CAM (kPa) ZOOMED IN

218+
210+
202 -
194 -

218
210
202 +
194 -

218
210
202 -
194

218+
210
202 -
194 -

218
210
202 +
194

218
210
202 -
194

Run ID/Test #
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Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle CAN (%)
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Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle CAN (%) ZOOMED IN
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Actual Intake (A) Carmshaft Position Bank 1 CAMN (Deg)
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Actual Intake (A) Camshaft Position Bank 1 CAM (Deg) ZOOMED IN
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Actual Intake (A) Camshaft Position Bank 1 CAN (Deg) ZOOMED IN
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Actual Exhaust (B) Camshaft Position Bank 1 CAMN (Deg)
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Actual Exhaust (B) Camshaft Position Bank 1 CAN (Deg) ZOOMED IN
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Intake (A) Carnshaft Position Actuator Duty Cyele Bank 1 CAN (26)
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Intake (&) Camshaft Position Actuator Duty Cycle Bank 1 CAM (%6) ZOOMED IN
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Exhaust (B) Camshaft Position Actuator Duty Cycle Bank 1 CAN (24)
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Exhaust (B) Camshaft Fosition Actuator Duty Cycle Bank 1 CAM (25) ZOOMED IN
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Charge Air Cooler Ternperature Bank 1 Sensor 1 - Raw CAM (Deg C)
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Charge Air Caoler Temperature Bank 1 Sensor 1 - Raw CAN (Deg C) ZOOMED IN
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Cylinder 1 Knock/Combustion Performance Counter CAMN (M/A)
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Cylinder 2 Knock/Combustion Performance Counter CAM (M/A)
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Cylinder 3 Knock/Combustion Performance Cournter CAN (MN/A)
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Cylinder 4 Knock/Cormbustion Performance Counter CAN (MN/A)
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Accelerator Pedal Position D AN (%6)
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Accelerator Pedal Position D CAM (%) ZOOMED IN
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Accelerator Pedal Position D CAMN (%) ZOOMED IN
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