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Form 3
John Deere Coolant Cavitation Test

Summary of Test Method

The John Deere Engine Coolant Cavitation Test Report Forms is a fired engine-dynamometer
test which evaluates the ability of a heavy-duty engine coolant to provide protection against damage
resulting from a phenomenon known as cylinder liner cavitation corrosion. Coolant performance is
characterized by determining the total number of pits on the cylinder liners. The test operation consists
of a 19 minute engine break-in, a 20 hour steady state coolant break-in, and the 230 hours while

following an 8 minute stepped load and speed test cycle consisting of the 5 steps shown below.

Condition Low Peak Full Over Fast
Idle Torque Load Speed Idle
Duration, minutes 1.5 1 4 1 0.5
Engine Speed, r/min 900 1500 2100 2300 2500
Fuel Flow*, kg/h Report Report 68 68 Report
Engine Torque, N-m 0 1680 1220 1080 0
Manifold Abs Press, kPa >1 > 70 > 70 >70 > 55
Engine Oil In, °C 88 88 88 88 88
Engine Coolant Out, °C 63 70 73 72 70
Engine Coolant In*, °C 56 66 63 61 61
Engine Coolant Pressure, 0 0 0 0 0
kPa (gauge)
Fuel In Temperature, °C 41 40 40 41 41
Oil Gallery Temperature, °C 82 83 89 91 90
Intake Air Temperature, °C 20 20 20 20 20

* Fuel flow and coolant inlet temperature are not targets, just typical values.

Upon test completion, the engine is disassembled and rated for cylinder liner pitting.



Form 4

John Deere Coolant Cavitation Test
Test Result Summary: Non-Reference & Reference Coolant Tests

Laboratory: LAB

| Test Number: TESTNUM

Coolant Code;: COOLCODE

Formulation/Stand Code: FORM

Date Started: DTSTRT

Time Started: STRTTIME

Date Completed: DTCOMP

Time Completed: EOTTIME

Test Length: TESTLEN

\ Number of Valid Tests Since Stand Calibration “*: NVALRUNS

Industry TMC Coolant Code: IND

\Laboratory Coolant Code: LABCCODE

ANon-Reference tests only, includes current test if valid.

Test Results

Liner Cavitation Pit Count

Original Result PIT
Transformed Result

Industry Correction Factor” PITCF
Corrected Transformed Result

Severity Adjustment PITSA
Final Transformed Result

Final Original Unit Result PITFNL

B Currently no industry correction factors

Last Stand Reference Test Results

Test Number RTESTNUM
TMC Coolant Code RIND
Date Completed RDTCOMP
Calibration Expiration Date CALEXPDT

Liner Cavitation Pit Count
Final Original Unit Result RPITFNL




Formb5
John Deere Coolant Cavitation Test
Test Result Breakdown

Laboratory: LAB | Test Number: TESTNUM

Coolant Code: COOLCODE

Formulation/Stand Code: FORM

‘Liner Part Number : LINERPN

Pit Area Count
Liner Number Front Thrust Rear Anti-Thrust Total
1 PITIF PITITH PITIR PITIAT PITITOT
2 PIT2F PIT2TH PIT2R PIT2AT PIT2TOT
3 PIT3F PIT3TH PIT3R PIT3AT PIT3TOT
4 PIT4F PITATH PIT4R PIT4AT PITATOT
5 PIT5F PIT5TH PIT5R PIT5AT PIT5TOT
6 PIT6F PIT6TH PIT6R PIT6AT PIT6TOT
Total PIT




Form 6
John Deere Coolant Cavitation Test
Operational Summary

Laboratory: LAB | Test Number: TESTNUM

Coolant Code: COOLCODE

Formulation/Stand Code: FORM

20 Hr SS 2112 |ARPMSS| SRPMSS IRPMSS XRPMSS

Low Idle 900 ARPMLI SRPMLI IRPMLI XRPMLI

Engine Speed /min Peak Torque 1500 |ARPMPT| SRPMPT IRPMPT XRPMPT

Full Load 2100 |ARPMFL| SRPMFL IRPMFL XRPMFL

Over Speed 2300 |ARPMOS| SRPMOS IRPMOS | XRPMOS

Fast Idle 2500 | ARPMFI SRPMFI IRPMFI XRPMFI
o 20 Hr SS 766 |ATORQS| STORQSS | ITORQSS |XTORQSS
O Low Idle 0 ATORQL| STORQLI ITORQLI |XTORQLI
GE" Torque Nm Peak Torque 1680 |ATORQP| STORQPT | ITORQPT |XTORQPT
© Full Load 1220 |ATORQF] STORQFL ITORQFL |XTORQFL
S Over Speed 1080 |ATORQO| STORQOS | ITORQOS |XTORQOS
8 Fast Idle 0 ATORQF] STORQFI ITORQFI | XTORQFI
% 20 Hr SS 40 AFINLTS| SFINLTSS IFINLTSS | XFINLTSS
=S Low Idle 41 AFINLTL| SFINLTLI IFINLTLI | XFINLTLI
5 Fuel In oC Peak Torque 40 AFINLTP| SFINLTPT | IFINLTPT |XFINLTPT
© Temperature Full Load 40 AFINLTF| SFINLTFL IFINLTFL |XFINLTFL
Over Speed 41 AFINLTQ SFINLTOS IFINLTOS | XFINLTO¢
Fast Idle 41 AFINLTF| SFINLTFI IFINLTFI | XFINLTFI
20 Hr SS 70 ACLOUT| SCLOUTSS | ICLOUTSS |XCLOUTS
Low Idle 63 ACLOUT| SCLOUTLI | ICLOUTLI |XCLOUTL
Coolant Out oC Peak Torque 70 ACLOUTE SCLOUTPT | ICLOUTPT |XCLOUTP
Full Load 73 ACLOUT| SCLOUTFL | ICLOUTFL |XCLOUTF
Over Speed 72 ACLOUT({ SCLOUTOS | ICLOUTOS | XCLOUTC
Fast Idle 70 ACLOUT| SCLOUTFI | ICLOUTFI |XCLOUTF
20 Hr SS 100 AINMNT{| SINMNTSS | IINMNTSS |XINMNTS
Low Idle 93 AINMNT] SINMNTLI | IINMNTLI |XINMNTL
Intake Manifold oC Peak Torque 100 |AINMNT] SINMNTPT | IINMNTPT |XINMNTP
Air Temperature Full Load 100 |AINMNT] SINMNTFL | [INMNTFL |XINMNTF
Over Speed 100 AINMNT( SINMNTOS | [INMNTOS |XINMNTC
Fast Idle 100 AINMNT] SINMNTFI IINMNTFI | XINMNTF




Form 7

John Deere Coolant Cavitation Test
Operational Summary — Operational Summary (continued)

Laboratory: LAB

| Test Number: TESTNUM

Coolant Code: COOLCODE

Formulation/Stand Code: FORM

20 Hr SS 3.5 AEXHPS{| SEXHPSS | IEXHPSS XEXHPSS

" Low Idle Report AEXHPL| SEXHPLI | IEXHPLI XEXHPLI
E Exhaust KPa Peak Torque Report AEXHPP'| SEXHPPT| IEXHPPT XEXHPPT
“E-‘ Pressure Full Load Report AEXHPF]| SEXHPFL | IEXHPFL XEXHPFL
© Over Speed Report AEXHPO|SEXHPOS| IEXHPOS XEXHPOS
g Fast Idle Report AEXHPF]| SEXHPFI | IEXHPFI XEXHPFI
2 20 Hr SS 10 ACOLPS{| SCOLPSS | ICOLPSS XCOLPSS
3 Low Idle 10 ACOLPL]| SCOLPLI | ICOLPLI XCOLPLI
‘E’ Coolant Pressure |  kPa Peak Torque 10 ACOLPP’| SCOLPPT | ICOLPPT XEXHPPT
8 Full Load 10 ACOLPFI| SCOLPFL | ICOLPFL XCOLPFL
Over Speed 10 ACOLPO|SCOLPOS| ICOLPOS XCOLPOS

Fast Idle 10 ACOLPFI| SCOLPFI ICOLPFI XCOLPFI

20 Hr SS Report AINAPSS| SINAPSS | IINAPSS XINAPSS

g Low Idle Report AINAPLI| SINAPLI IINAPLI XINAPLI
D Inlet Air kPa Peak Torque Report AINAPPT| SINAPPT | IINAPPT XINAPPT
E Pressure Full Load Report AINAPFL| SINAPFL | TINAPFL XINAPFL
S Over Speed Report AINAPO{| SINAPOS | IINAPOS XINAPOS
3 Fast Idle Report AINAPFI| SINAPFI IINAPFI XINAPFI
3> 20 Hr SS 42 AFFLOSS| SFFLOSS | IFFLOSS XFFLOSS
-E Low Idle Report AFFLOLI| SFFLOLI | IFFLOLI XFFLOLI
8 Fuel Flow kg/h Peak Torque 40 AFFLOP1| SFFLOPT | IFFLOPT XFFLOPT
- Full Load 68 AFFLOFI| SFFLOFL | IFFLOFL XFFLOFL
§ Over Speed 68 AFFLOO({| SFFLOOS | IFFLOOS XFFLOOS
Fast Idle 45 AFFLOFI| SFFLOFI IFFLOFI XFFLOFI




Form 8

John Deere Coolant Cavitation Test

Analysis Results

Laboratory: LAB

| Test Number: TESTNUM

Coolant Code: COOLCODE

Formulation/Stand Code:

FORM

Coolant Analysis

Test Hours

Analysis Parameter Method Units TST HO000 TST H125 EOT
Reserve Alkalinity DI1121 ml RALKHO000 RALKH125 RALKEOT
Freeze Point D1177 C FRPTH000 FRPTH125 FRPTEOT
Dilution E202 % DILUH000 DILUH125 DILUEOT
pH D1287 PHCAHO000 PHCAHI25 PHCAEOT
Calcium CACMHO000 CACMHI125 CACMEOT
Copper CUCMHO000 CUCMHI125 CUCMEOT
Iron FECMHO000 FECMH125 FECMEOT
Magnesium MGCMHO000 MGCMH125 MGCMEOT
Molybdenum D5185 | mg/kg MOCMHO000 MOCMHI25 MOCMEOT
Lead PBCMHO000 PBCMHI25 PBCMEOT
Silicon SICMH000 SICMH125 SICMEOT
Chlorine CLCMHO000 CLCMHI125 CLCMEOT
NO, NO2_H000 NO2_HI125 NO2EOT
NO; D5897 | me/ke NO3 H000 NO3 H125 NO3EOT
PHO, PHO4H000 PHO4H125 PHO4EOT
SO4 SO4 H000 SO4 HI25 SO4EOT

Oil Analysis

Analysis Test Hours

Parameter Method Units |TST HO0|TST HO050|TST H100|TST H150|TST H200{ EOT
Viscosity@100 C D445 m?/s | V100H00( V100H050 | V100H100|V100H150| V100H200| V100EOT
Aluminum ALWMH( ALWMHO0Y ALWMHI1( ALWMHI{ ALWMH2( ALWMEOT
Chrome CRWMH( CRWMHO04 CRWMH1( CRWMH1{ CRWMH2( CRWMEOT
Copper D5185 mg/kg | CUWMH(CUWMH0{ CUWMH1{CUWMH1{ CUWMH2( CUWMEOT,
Iron FEWMH( FEWMHO05 FEWMH 10 FEWMH 15 FEWMH20 FEWMEOT
Lead PBWMH( PBWMHO05 PBWMH1(| PBWMH 14 PBWMH2( PBWMEOT
TGA % Soot % SOOTHO(| SOOTHO05¢| SOOTH10( SOOTH15( SOOTH20(| SOOTEOT
Fuel Dilution D3524 % FDILHO00| FDILHO50 | FDILH100 | FDILH150 | FDILH200| FDILEOT
Coolant Dilution D4291 % CDILHO00|CDILH050 | CDILH100{ CDILH150| CDILH200| CDILEOT

Average Oil Consumption, g/h AOILCON




Form 9
John Deere Coolant Cavitation Test

Downtime Occurrences

Laboratory: LAB | Test Number: TESTNUM

Coolant Code;: COOLCODE

Formulation/Stand Code: FORM

Number of Downtime Occurrences

Test
Hours Date Downtime Reasons
DOWNRO001 DDATRO001 DTIMRO0O1 |DREARO001
DOWNRO001 DDATRO001 DTIMRO00O1 |DREARO001
DOWNRO001 DDATRO001 DTIMRO001 |DREAROO1
DOWNRO001 DDATRO001 DTIMR001 |[DREARO0O1
DOWNRO001 DDATRO001 DTIMR001 |[DREARO0O1
DOWNRO001 DDATRO001 DTIMRO0O1 |DREARO001
DOWNRO0O01 DDATRO001 DTIMRO001 |DREAROO1
DOWNRO0O01 DDATRO001 DTIMRO001 |[DREARO001
DOWNRO001 DDATRO001 DTIMR001 |[DREARO0O1
DOWNRO001 DDATRO001 DTIMRO0O1 |DREARO0OI
DOWNRO001 DDATRO001 DTIMR0O0O1 |DREARO0OI
DOWNRO0O01 DDATRO001 DTIMRO001 |DREARO0O1
DOWNRO001 DDATRO001 DTIMR001 |[DREARO0O1
DOWNRO001 DDATRO001 DTIMR001 |[DREARO0O1
DOWNRO001 DDATRO001 DTIMRO00O1 |DREARO001




Form 9A
John Deere Coolant Cavitation Test

Downtime Occurrences

Laboratory: LAB

| Test Number: TESTNUM

Coolant Code: COOLCODE

Formulation/Stand Code: FORM

Number of Downtime Occurrences

Test

Hours Date Downtime Reasons
DOWNROO01 DDATRO001 DTIMR001 |DREARO001
DOWNRO001 DDATRO001 DTIMRO001 |DREARO0O01
DOWNRO001 DDATRO001 DTIMRO001 |DREARO001
DOWNRO001 DDATRO001 DTIMRO001 |DREARO001
DOWNRO001 DDATRO001 DTIMR001 |DREARO001
DOWNRO001 DDATRO001 DTIMR001 |DREARO001
DOWNRO001 DDATRO001 DTIMRO001 |DREARO001
DOWNROO01 DDATRO001 DTIMRO001 |DREARO001
DOWNRO0O01 DDATRO001 DTIMRO001 |DREARO001
DOWNRO0O01 DDATRO001 DTIMR001 |DREARO001
DOWNRO001 DDATRO001 DTIMRO001 |DREARO0O01
DOWNRO001 DDATRO001 DTIMRO001 |DREARO0O01
DOWNRO001 DDATRO001 DTIMRO001 |DREARO001
DOWNRO001 DDATRO001 DTIMR001 |DREARO001
DOWNRO001 DDATRO001 DTIMR001 |DREARO001

roreoow [ ot Dowatime




Form 10
John Deere Coolant Cavitation Test

Other Comments

Laboratory: LAB

| Test Number: TESTNUM

Coolant Code: COOLCODE

Formulation/Stand Code: FORM

Other Comments

Number of Comment Lines

OCOMRO001

OCOMRO002

OCOMRO003

OCOMRO004

OCOMRO005

OCOMRO006

OCOMRO07

OCOMRO008

OCOMRO009

OCOMRO10

OCOMRO11

OCOMRO12

OCOMRO13

OCOMRO14

OCOMRO15

OCOMRO16

OCOMRO17

OCOMRO18

OCOMRO19

OCOMRO020
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