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Chain Wear Test
Form 3
Summary of Test Method

The Chain Wear test is a fired engine dynamometer lubricant test which evaluates the ability of a
test lubricant to reduce timing chain wear. The test method is a cyclic test, with a total running
duration of 216 hours.

The Chain Wear Test uses a Ford water cooled, 4 cycle, in-line cylinder, 2.0 liter EccoTech engine as
the test apparatus. The engine incorporates a dual overhead cam, four valves per cylinder (2 intake; 2
exhaust), and direct acting mechanical bucket lifter valve train design. The timing chain is replaced
each test. An Eight hour break-in schedule is conducted prior to going on test conditions. The Chain
1s measured prior to installation, after break-in and at the end of test.

The test sequence is repeated for 54 test cycles. Each cycle consists of two stages as outlined in the
table below:

Parameter Units Stage 1 Stage 2

Duration min 120 60
Engine Speed r/min 1550 2500
Engine Torque N-m 50 128
Oil Gallery Temperature °C 50 100
Coolant Out Temperature °C 45 85
Coolant Flow L/min 40 70
Intake Air Temperature °C 32 32
Intake Air Pressure kPa 0.05 0.05
Intake Air Humidity g/kg 11.4 11.4
Coolant Pressure kPa 70 70
Air Charge Temperature °C 30 30
Air-Fuel Ratio A 0.78 1
Exhaust Backpressure kPa 104 107
Blowby Outlet Temperature °C 20 85




Chain Wear
Form 4

Test Result Summary

Lab |[LAB Oil Code OILCODE

Stand [ STAND Test No. TESTNUM

Laboratory Oil Code LABOCODE

Formulation Stand Code FORM

Date Started DTSTRT Engine No. ENGNO

Time Started STRTTIME Fuel Batch FUELBTID

Date Completed DTCOMP SAE Viscosity SAEVISC

Time Completed EOTTIME Reference Oil IND

Test Length TESTLEN ]

Pass/Fail Results

PARAMETER % Change
End of Test Chain Stretch EOTCHAIN
End of Test Chain Stretch, Industry Correction Factor CHAIN_CF
End of Test Chain Stretch, Laboratory SA CHAIN_SA
End of Test Chain Stretch, Final Result CHAINFNL

Additional Parameters

PARAMETER Result

Average Blowby ACBLWRT?2
Total Oil Consumption TOTOCON
TGA Soot EOTSOOT




Chain Wear Test
Form 5

Operational Summary

Lab |LAB Oil Code IND
Stand | STAND Test No. TESTNUM
Laboratory Oil Code LABOCODE
Formulation Stand Code FORM
ol EOT Target Average Number of
Parameter Units | Threshold Ql Stage 1| Stage 2 | Stage 1 Stage 2 Samples BQD
Speed r/min 0.000 QRPM 1550 2500 ARPM1 ARPM2 NRPM BRPM
» [Torque N'm 0.000 |QTORQUE[ 50 128 | ATORQUE1| ATORQUE2 | NTORQUE | BTORQUE
£ |0il Gallery °C 0.000 QOILIN 50 100 AOILIN1 AOILIN2 NOILIN BOILIN
£ [Coolant Out °C 0.000 |QcooLOL| 45 85 ACOLOUT1 | ACOLOUT2 | NCOOLOUT | BCOOLOUT
= [Coolant System kPa 0.000 |QCOOLPR| 70 70 ACOLPRE1| ACOLPRE2 NCPRE BCPRE
2 [Blowby Outlet Temperature| °C__|[II 20 85 | ABBHXINL | ABBHXIN2 | NBBHXIN | BBBHXIN
= [Engine Coolant Flow L/min 0.000 | QENGFLO| 40 70 AENGFLO1| AENGFLO2 [ NENGFLO BENGFLO
£ [Intake Air Humidity g/kg 0.000 |QAIRHUM| 11.4 114 | AAIRHUM1 | AAIRHUM2 NAHUM BAHUM
S |Intake Air Pressure kPa 0.000 QINAIRP | 0.05 0.05 AINAIRP1 | AINAIRP2 NINAIRP BINAIRP
O [Exhaust Back Pressure kPa 0.000 QEXHBP 104 107 AEXHBP1 | AEXHBP2 NEXHBP BEXHBP
Intake Air Temperature °C 0.000 QINAIRT 32 32 AINAIRT1 AINAIRT2 NINAIRT BINAIRT
Air Charge Temperature °C 0.000 QAIRCHT 30 30 AAIRCHT1 | AAIRCHT2 NAIRCHT BAIRCHT
Lambda A 0.000 | QLAMBDA| 0.78 1 ALAMBDAL | ALAMBDA2 | NLAMBDA BLAMBDA
o) Target Average Number of
=g Parameter Units Samples BQD
=T Stage 1 Stage 2 Stage 1 Stage 2
§ g Ambient Cell °C 27 27 CELAMBT1 | CELAMBT2 | NCELAMBT | BCELAMBT
¢ | Fuel Flow kg/h Record Record AFUELRT1 | AFUELRT2 | NFUELRT BFUELRT
> o Ignition Voltage \Y% 13 13 AIGNVLT1 | AIGNVLT2 | NIGNVOLT | BIGNVOLT




Chain Wear
Form 6
Used Oil Analysis Results

Lab |LAB Oil Code OILCODE

Stand | STAND Test No. TESTNUM

Laboratory Oil Code LABOCODE

Formulation Stand Code FORM
Test Hour TST HOOC| TST HO024| TST HO4&| TST HO72| TST HO096| TST H12C| TST H144| TST H16€&| TST H19z EOT
Aluminum (Al) ALWMHOO| ALWMHO02| ALWMHO04{ ALWMHO7 [ ALWMHO9| ALWMH12| ALWMH14| ALWMH16| ALWMH19{ ALWMEQO
Boron (B) BWM HOO|BWM HO2|BWM HO04|BWM HO07|BWM H09|BWM H12|BWM H14(BWM H16| BWM H19| BWMEOT
Calcium (Ca) CAWMHO(| CAWMHOz[ CAWMHOZ| CAWMHO7| CAWMHOS| CAWMH1Zz| CAWMH14] CAWMH1€| CAWMH1¢|{ CAWMEO"
Chromium (Cr) CRWMHO(| CRWMHOz[ CRWMHO0s| CRWMHO| CRWMHO0¢| CRWMH1:| CRWMH1<¢] CRWMH1€¢| CRWMH1¢{{ CRWMEO
Copper (Cu) CUWMHO(| CUWMHOz[ CUWMHOsf CUWMHO | CUWMHO¢| CUWMH1:| CUWMH1<¢] CUWMH1€¢| CUWMH1¢{ CUWMEO
Iron (Fe) FEWMHOC| FEWMHO02| FEWMHO04| FEWMHO7| FEWMHO09| FEWMH12| FEWMH14| FEWMH16| FEWMH1¢| FEWMEQO
Lead (Pb) PBWMHOC| PBWMHO0Z| PBWMHO04| PBWMHO7| PBWMHO0S| PBWMH1Z| PBWMH14| PBWMH1€| PBWMH1¢| PBWMEO™
Manganese (Mn) MNWMHO(]| MNWMHO:| MNWMHO:| MNWMHO" [ MNWMHO¢| MNWMH1:| MNWMH1:| MNWMH1({ MNWMH1!| MNWMEO
Molybdemum (Mo) MOWMHO | MOWMHO:| MOWMHO.| MOWMHO' | MOWMHO¢{ MOWMH1.,| MOWMH1 MOWMH1| MOWMH1'| MOWMEO
Potassium (K) KWM HOC|KWM HO02|KWM HO04|KWM HO7|KWM HO9| KWM H12(KWM H14|KWM H16| KWM H19| KWMEOT
Phosphorus (P) PWM_HOC|PWM_HO02|PWM_HO04| PWM_HO7|PWM_HO09| PWM_H12|PWM_H14| PWM_H16| PWM_H19| PWMEOT
Silicon (Si) SIWMHOO(| SIWMHO02¢| SIWMHO04¢| SIWMHO07:| SIWMHO09¢[ SIWMH12(] SIWMH14< SIWMH16¢ SIWMH19:[ SIWMEOT
Sodium (Na) NAWMHOC| NAWMHOZz| NAWMHOZ| NAWMHO7| NAWMHOS| NAWMH1Zz| NAWMH14[ NAWMH1€[ NAWMH1¢| NAWMEO®
Tin (Sn) SNWMHO(| SNWMHOz[ SNWMHOZ| SNWMHO7| SNWMHOS| SNWMH1Zz| SNWMH14] SNWMH1€| SNWMH1¢ SNWMEO"
Zinc (Zn) ZNWMHOC| ZNWMHO0Z[ ZNWMHO04| ZNWMHO7| ZNWMHO0S| ZNWMH1z| ZNWMH14| ZNWMH1€| ZNWMH1¢{ ZNWMEQO®
Pentane Insolubles PEN HOO(] PEN HO2¢| PEN HO4¢| PEN HO7z| PEN HO9€¢| PEN H12(| PEN H14<¢| PEN H16¢| PEN H19:f PENEOT
D6304 Water by Karl Fischer WAT_HOO(| WAT_HO02:| WAT_ HO4{ WAT_HO7:{WAT_HO09¢ WAT H12(| WAT_ H14: WAT_H16{ WAT H19:| WATEOT
D664 Total Acid Number, gkOH/g TAN_HOOC| TAN_HO024] TAN_HO04&| TAN_HO7Z[ TAN_HO096( TAN_H12C| TAN_H144| TAN_H16€&| TAN_H19z] TANEOT
D4739 Total Base Number, gkOH/g TBN HOOC| TBN HO024]| TBN HO04&[ TBN HO7z[ TBN HO09€¢| TBN H12C| TBN H144] TBN H16&| TBN H19z| TBNEOT
D3525 Fuel Dilution % FUELHOOC| FUELHO024| FUELHO04¢| FUELHO7Z| FUELHO096| FUELH12(C| FUELH144| FUELH16€| FUELH19Z| FUELEOT
ViSCOSity Increase @40°C V40 HOOO| V40 HO024| V40 H048| V40 HO72( V40 HO096[ V40 H120| v40 H144| v40 H168]| V40 H192| V40EOT
Viscosity Increase @IOOOC V100H000| V100H024| V100H048| V100HO72| V100H096| V100H120| V100H144]| V100H168| V100H192| V100EOT
TGA Soot, % TGA HOO(] TGA HO02Z| TGA HO4¢[ TGA HO7z[ TGA HO9€| TGA H12(| TGA H144| TGA H16¢&| TGA H19z| TGAEOT




Chain Wear

Form 7
Oil Level and Blowby Results
Lab |LAB Oil Code OILCODE
Stand [ STAND Test No. TESTNUM
Laboratory Oil Code LABOCODE
Formulation Stand Code FORM
Cycle Test Hour Oil Consumed, g
CYC_R006 CTH_R006 OILCRO006
CYC_RO012 CTH_RO12 OILCRO012
CYC_R018 CTH_RO018 OILCRO018
CYC_R024 CTH_R024 OILCRO024
CYC_R030 CTH_RO030 OILCR030
CYC_R036 CTH_RO036 OILCR036
CYC_R042 CTH_R042 OILCR042
CYC_R048 CTH_R048 OILCR048
CYC_RO054 CTH_R054 OILCRO054
Total Oil Consumption TOTOCON
Stage 11
Test Hours Blowby, L/min
TSB2H023 BBY2H023
TSB2H047 BBY2H047
TSB2H071 BBY2HO071
TSB2H095 BBY2H095
TSB2H119 BBY2H119
TSB2H143 BBY2H143
TSB2H167 BBY2H167
TSB2H191 BBY2HI191
TSB2H215 BBY2H215
Maximum BBY2MAX
Minimum BBY2MIN
Average Blowby, Hours 23 - 119 ABLW2120
Average ACBLWRT2




Chain Wear
Form 8
Chain Wear Measurements

Lab LAB Oil Code |OILCODE

Stand STAND Test No. |TESTNUM

Laboratory Oil Code LABOCODE

Formulation Stand Code FORM
° 0 Hour * End of Test
e 1 RCWINEW RCW1EOT
S 2 RCW2NEW RCW2EOT
E 3 RCW3NEW RCW3EOT

Average RCWANEW RCWAEOT

c 1 TCWINEW TCWI1EOT
= 2 TCW2NEW TCW2EOT
O 3 TCW3NEW TCWS3EOT
2 Average TCWANEW TCWAEOT
- % Change | EOTCHAIN

*Post Break-in




Chain Wear

Form 9
Downtime Summary
Lab |LAB Oil Code OILCODE
Stand | STAND Test No. TESTNUM
Laboratory Oil Code LABOCODE
Formulation Stand Code FORM
Number of Downtime Occurrences owhock [

Test Hours Date Downtime Reasons

DOWNRO001 DDATRO001 DTIMRO0O1 |DREARO001

DOWNRO002 DDATR002 DTIMR002 |DREAR002

DOWNRO003 DDATR003 DTIMR0O03 |DREARO003

DOWNRO004 DDATRO004 DTIMR004 |DREARO004

DOWNRO005 DDATRO005 DTIMRO05 |DREARO005

DOWNRO06 DDATRO006 DTIMR006 |DREARO006

DOWNRO007 DDATRO007 DTIMR0O07 |[DREARO007

DOWNRO008 DDATRO008 DTIMRO08 |DREAR008

DOWNRO009 DDATRO009 DTIMRO09 |DREARO009

DOWNRO010 DDATRO010 DTIMR0O10 |DREARO010

DOWNRO11 DDATRO11 DTIMRO11 |DREARO11

DOWNRO012 DDATRO012 DTIMR012 |DREARO012

DOWNRO013 DDATRO013 DTIMR0O13 |[DREARO013

DOWNRO014 DDATRO014 DTIMR0O14 |DREARO014

DOWNRO015 DDATRO015 DTIMRO15 |DREARO015

DOWNRO016 DDATRO016 DTIMRO16 |DREARO016

DOWNRO017 DDATRO17 DTIMRO17 |DREARO017

DOWNRO018 DDATRO018 DTIMR018 |DREARO018

DOWNRO019 DDATRO019 DTIMR019 |DREARO019

DOWNRO020 DDATR020 DTIMR020 |DREAR020

DOWNRO021 DDATR021 DTIMR021 |DREAR021

DOWNRO022 DDATR022 DTIMR022 |DREAR022

DOWNRO023 DDATR023 DTIMR023 |DREAR023

DOWNRO024 DDATR024 DTIMR024 |DREAR024

DOWNRO025 DDATR025 DTIMR025 |DREAR025

I ToTLDOWN [Total Downtime (hours)




Chain Wear

Form 10
Test Comments
Lab |LAB Oil Code OILCODE
Stand | STAND Test No. TESTNUM
Laboratory Oil Code LABOCODE
Formulation Stand Code FORM

Number of Comment Lines

OCOMRO001

OCOMRO002

OCOMRO003

OCOMRO004

OCOMRO005

OCOMRO006

OCOMRO007

OCOMRO008

OCOMRO009

OCOMRO010

OCOMRO11

OCOMRO012

OCOMRO013

OCOMRO014

OCOMRO015

OCOMRO016

OCOMRO17

OCOMRO018

OCOMRO019

OCOMRO020

OCOMRO021

OCOMRO022

OCOMRO023

OCOMRO024

OCOMRO025
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Form 11
American Chemistry Council Code of Practice
Test Laboratory Conformance Statement

Test Laboratory LAB
Test Sponsor TSTSPON1
Formulation / Stand Code FORM
Test Number TESTNUM
Start Date | DTSTRT | Start Time |STRTTIME Time Zone |TZONE
Declarations
No. 1 All requirements of the ACC Code of Practice for which the test laboratory is responsible were

No. 2

No 3.

met in the conduct of this test. Yes YESRQME  No NORQME *

The laboratory ran this test for the full duration following all procedural requirements; and all
operational validity requirements of the latest version of the applicable test procedure (ASTM or
other), including all updates issued by the organization responsible for the test, were met.

Yes YESFULL No NOFULL *

If the response to this Declaration is “No”, does the test engineer consider the deviations from
operational validity requirements that occurred to be beyond the control of the laboratory?
Yes YESNODE(* No NONODEC

A deviation occurred for one of the test parameters identified by the organization responsible for
the test as being a special case. Yes YESDEV*  No_ NODEV  (This currently applies only
to specific deviations identified in the ASTM Information Letter System)

INCLUDE

Operational review of this test indicates that the results should be included in the
Multiple Test Acceptance Criteria calculations.

DONOTINC

*Qperational review of this test indicates that the results should not be included in the
Multiple Test Acceptance Criteria calculations.

Note: Supporting comments are required for all responses identified with an asteriskK.

Comments

ACCCOMM1

ACCCOMM2

ACCCOMMS3

ACCCOMM4

SUBSIGIM

SUBDATE

Signature

SUBNAME

Date

SUBTITLE

Typed Name Title
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