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Cummins ISM Lubricant Test Procedure

1. Scope

This document procedure covers the Cummins ISM Lubricant Test which was developed to insure backwards compatibility of engine oils formulated to function in model year 2007 engines and beyond and in pre-2007 engines. 
2. Reference Documents

1 Hardware and Modification Requirements 

1. The ISM test platform will be set-up as in a M11 EGR test stand

2. Rebuild Engine with ISM  Lubricant Test Rebuild Kit.  (Attachment 1)

3. The oil cooler needs to be reversed like for the M11 HST but the cooling water needs to provided from other than the engine.

2 Operating Locations and Hardware for ISM as specified for the M11 EGR.

a. Fuel Supply

b. Coolant System

c. Pressurized Oil Fill System

d. External Oil System

e. Blowby  Rate

f. Intake Air System

g. Engine Coolant

h. Coolant Out Temperature

i. Coolant In Temperature

j. Fuel In Temperature

k. Oil Gallery Temperature

l. Exhaust Temperature

m. Oil Gallery Pressure

n. Oil Filter Inlet Pressure

o. Oil Filter Outlet Pressure

p. Crankcase Pressure

q. Air Intake Pressure

r. Exhaust Pressure

s. Fuel Pressure

3 Pre - Test Measurements 

1. Crossheads – weight (same as M11 HST/EGR)

2. Rocker Swivel Foot – remove from rocker lever, clean, and weigh per crossheads and replace – DO NOT APPLY LUBRICANT AT ANY TIME PRIOR TO REBULD
3. Injector Adjusting Screws –clean adjusting screws same as crossheads, weigh individual screws.

4. Rod Bearings – Weight (same as M11 HST/EGR)

5. Rings – Weight (same as M11 EGR)

6. Cylinder Liner Trace
4 Test Procedure 

1. Install standard LF9009 filter 

2. Fill engine with 54.6 lbs. oil – Same as M11 EGR

3. Fuel must meet specifications (per Attachment 2)

4. Run Warm Up Procedure.  (Table 1)

5. Run Break-in  Procedure

· Take engine to condition B for two hours.  (Table 2)

· Verify cylinder pressure meets operating goals.

6. Drain oil, change filter to double wire mesh oil filter and fill with 54.6 lbs. of test oil. 

7. Run Condition A (high soot portion of test) (Table 2)

· Adjust timing (TVC) as required to obtain necessary soot rate.

8. At end of 50 hours,

· Verify soot is within specifications.  (Table 2)

9. Run Condition B for 50 hours (EGR portion of test).

· Control speed.

· Control fuel rate.

· Control oil temperature.

· Control intake manifold temperature.

· Control water outlet temperature.
10.  Every 8 hours.

· Check EGR Rate at Condition B

· If average EGR rate of two 8-hour periods exceeds the specifications then adjust the EGR rate and record.

11.  Every 25 hours.

· Take oil sample every 25 hours.

· Force oil add 1.4 KG.

12. EOT – Same as M11 HST

· Oil drain same as M11 HST.

· Valve cover and oil pan removal same as M11 HST.

5 Post Test Measurements 

1. Oil Pan & Valve Cover -  Sludge Deposits – Same as M11 HST

2. Crossheads – Weight loss – Same as M11 HST

3. Rocker Swivel Foot – Weight loss – Same as crossheads

4. Top Piston Ring – weight loss 

5. Oil Analyses – Table 3

6. Piston Deposits – Same as 1P 

7. Cylinder Liner – Step Wear Measurements as per Modified T-9 Liner Wear Procedure. 

8. Adjusting Screw –Weight loss

9. Push tube – no scuffing, either end
Table 1: Warm Up Conditions

	Parameter/Stage
	Unit
	A
	B
	C
	D
	E

	Stage Length
	Min
	5
	5
	5
	5
	5

	Engine Speed
	R/min
	700
	1200
	1600
	1600
	1600

	Engine Torque
	N(M
	135
	270
	540
	800
	1084

	Intake Manifold Temperature
	(C
	70
	70
	70
	70
	70

	Oil Gallery Temperature
	(C
	130
	130
	130
	130
	130

	Coolant Out Temperature
	(C
	105
	105
	105
	105
	105


**Maximum temperatures shown

Table 2: 200-h Test Operating Conditions

	Parameter/Stage
	Unit
	A (Soot)
	B (Wear)

	Stage Length
	hr
	50
	50

	Engine Speed a
	r/min
	1800 ( 5
	1600 ( 5

	Torque  ab
	N(m (lb(ft)
	960
	1424

	Fuel Rate 
	kg/hr (lb/hr)
	128 + 2
	144 + 2

	Intake Manifold Air Temperature
	oC ((F)
	150
	150

	Turbo Inlet Air Temperature
	oC ((F)
	Record
	Record

	Barometer
	kPa (inHg)
	Record
	Record

	Humidity (Dew Point)
	
	Record
	Record

	Oil Gallery Temperature
	oC ((F)
	240
	240

	Coolant Out Temperature
	oC ((F)
	150
	150

	Coolant In Temperature
	oC ((F)
	Record
	Record

	Coolant Delta Temperature
	(C (oF)
	7 max
	7 max

	Fuel Temperature
	(C (oF)
	40 ( 2
	40 ( 2

	Inlet Air Pressure
	kPa abs
	Record
	Record

	Exhaust Back Pressure
	kPa abs
	107 ( 1
	107 ( 1

	Intake Manifold Pressure
	kPa abs
	Record
	Record

	Coolant System Pressure c
	kPa
	99 - 107
	99 - 107

	Crankcase Pressure
	kPa
	Record
	Record

	Oil Gallery Pressure
	kPa
	Record
	Record

	Oil Filter Delta Pressure
	kPa
	Record
	Record

	Blowby
	L/min (inH2O)
	Record
	Record

	TVO
	Degrees
	307 ( 3
	347

	TVC
	Degrees
	16 min
	32

	Soot Rate
	%
	3.0 ( 0.20d e 
	

	Turbo Speed
	r/min
	<115,000
	< 115,000

	Cylinder Pressure f
	Kpa
	N/A
	18000 - 19500

	EGR Rate (during break-in)
	%
	N/A
	9.0-9.8

	EGR Rate (during daily checks)
	%
	Record
	8.5-9.8

	Intake Manifold CO2 (break-in)
	%
	Record
	

	Intake Manifold CO2 (daily checks)
	%
	Record
	

	
	
	
	


a Values are for reference purposes

b At standard atmospheric temperature and pressure.

c  Coolant system pressure is measured on the top of the expansion tank.
d  Minimum soot at 50 hours is 2.8%

e Target soot rate at 150 hours is 5.0%

f  Cylinder pressure measurement is taken on cylinder number 6
Table 3: Oil Analysis Requirements

	Sample Hour
	Metals


	TAN

D664
	TBN

D4739
	Vis @ 100 oC

CG-4
	Soot

TGA, CG-4

	0
	X
	X
	X
	X
	X

	25
	X
	
	
	X
	X

	50
	X
	X
	X
	X
	X

	75
	X
	
	
	X
	X

	100
	X
	X
	X
	X
	X

	125
	X
	X
	X
	X
	X

	150
	X
	X
	X
	X
	X

	175
	X
	X
	X
	X
	X

	200
	X
	X
	X
	X
	X

	225
	X
	X
	X
	X
	X

	250
	X
	X
	X
	X
	X

	275
	X
	X
	X
	X
	X

	300
	X
	X
	X
	X
	X


Attachment 1

Description
Cummins P/N

Per Kit
Critical

Cam Follower Parts



Injector cam follower assy
3417645

6
Y


Valve cam follower 
3161475

12
Y


Cam follower shaft
3417766

2
Y


Cam follower shaft support (end)
3064583

1
Y


Cam follower shaft support
3895831

1
Y


Cam follower shaft support (center)
3895830

5
Y


Cam follower shaft support (end)
3064582

1
Y


Plain washer
3009330

7


Cylinder Head Parts


Expansion plug
3895479

2
Y


Expansion plug
206741

2



Expansion plug
3007635

8



Valve seat (intake/exhaust)
3090704

24



Valve stem guide
3328786

24



Valve spring
3895860

24
Y


Intake valve
3417778

12



Valve collet
3275354

48



Exhaust valve
3417779

12



Valve spring retainer
3883512

24
Y


Spring guide
3070072

24



Pipe plug
3008465

16



Orifice plug
3820749

6



Valve stem seal, intake
4003966

12
Y


Valve stem seal, exhaust
4003966

12
Y

Overhead Components


Rocker lever assembly (exhaust)
4003914

3
Y


Rocker lever assembly (exhaust)
4003911

3
Y


Rocker lever assembly (intake)
4003913

3
Y


Rocker lever assembly (intake)
4003912

3
Y


Rocker lever assembly (injector)
3069020

6
Y


Rocker lever shaft
3417765

2
Y


Valve crosshead (EGR batch)
3070175

12
Y


Push rod
3068390

12



Push rod
3076046

6



Rocker lever support
3893584

4



Rocker lever support
3079662

2



Rocker lever support
3079661

2



Retaining clamp
3077444

8


Pistons/Rings/Liner


Piston top
3896030

6
Y


Piston skirt
4070653

6
Y


Piston pin
3063843

6



Retaining ring
3016652

12



Top compression ring
3102424

6
Y


Second compression ring
3899413

6
Y


Oil ring
3102506

6



Cylinder liner
3102423

6
Y

Miscellaneous Components


Pressure regulator plunger
3068979

1



Compression spring
3010146

1



Retainer plug
3895718

1



Piston cooling nozzle
3080708

6



Rectangular seal
3047188

6



Oil cooler
3081359

1



Connecting rod bearing
3016760

12
Y


EGR Hose
3100062

2
Y


Oil filter
EGR ASTM 3
                      1
      Y

Attachment 2
Phillips RD-9 (task force may wish to re-bid fuel for the ISM)
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