












































































































































6.4 Fastener Tightening Specifications

Specification

Application Metric English
Camshaft Position Sensor Bolt 14 Nem 10 Ibs. ft.
Camshaft Retainer Bolt 12 Nem 9 Ibs. ft.
Camshaft Sprocket Bolt 24 Nem 18 Ibs. ft.
Connecting Rod Nut 61 Nem 45 Ibs. ft.
Coolant Drain Hole Plug
Left 27 Nem 20 Ibs. ft.
Crankshaft Balancer Bolt 108 Nem 80 Ibs. ft.
Crankshaft Bearing Cap Inner Bolt 102 Nem 75 Ibs. ft.
Crankshaft Bearing Cap Outer Bolt 47 Nem 35 Ibs. ft.
Crankshaft Position Sensor Bolt 9 Nem 80 Ibs. in.
Cylinder Head Bolt (In Sequence)
First Pass 61 Nem 45 Ibs. ft.
Second Pass 74 Nem 55 Ibs. ft.
Third Pass 88 N'm 65 Ibs. ft.
Fourth Pass- Back off One at a Time & Retorque to Specification 88 Nem 65 Ibs. ft.
Cylinder Head Coolant Hole Plug 23 Nem 17 Ibs. ft.
Exhaust Manifold
Bolts 29 Nem 22 Ibs. ft.
Flywheel Bolt 88 Nem 65 Ibs. ft.
Front Cover Bolt 14 Nem 10 Ibs. ft.
Ignition Coil Bolt 10 Nem 96 Ibs. in
Intake Manifold Bolt (In Sequence)
First Pass 3 Nem 27 Ibs. in.
Second Pass 12 Nem 106 Ibs. in.
Third Pass 15 Nem 11 Ibs. ft.
Fourth Pass 24 Nem 18 Ibs. ft.
MAP Sensor Bolt 13 Nem 10 Ibs. ft.
Oil Cooler Hose Fittings N/A N/A
Oil Filter 38 Nem 12 Ibs. ft.
Oil Filter Adapter 54 Nem 40 Ibs. ft.
Oil Pan Bolt 25 Nem 18 Ibs. ft.
Oil Pan Drain Plug 24 Nem 18 Ibs. ft.
Oil Pump Bolt 88 Nem 65 Ibs. ft.
Oil Pump Cover Bolt 12 Nem 106 Ibs. in
Oil Pump Drive Bolt 24 Nem 18 Ibs. ft.
Spark Plug 15 Nem 11 Ibs. ft.
Thermostat Housing Bolt 24 Nem 18 Ibs. ft
Valve Lifter Guide Retainer Bolt 24 Nem 18 Ibs. ft
Valve Rocker Arm Cover Bolt 10 Nem 89 Ibs. in
Valve Rocker Arm Stud 61 Nem 45 |bs. ft
Water Pump Bolt 47 Nem 35 Ibs. ft
Water Pump Pulley Bolt 25 Nem 19 Ibs. ft
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6.5 Engine Mechanical Specifications

Specification

Application Metric | English

General Data

Engine Type Origin V-6

Displacement 4.3L 262CID

Bore 101.60 mm 4.00 in

Stroke 88.4 mm 3.48in

Compression Ratio 9.6:1

Firing Order 1-6-5-4-3-2

Spark Plug Gap 1.14mm | 0.045 in
Cylinder Head

Surface Flatness 0.050 mm | 0.002 in
Exhaust Manifold

Surface Flatness 0.254 mm | 0.0101in
Lubrication System

Oil Capacity without Filter Change 3.78 L 4.0 qt

Oil Pressure (Minimum) 103 kPa @ 1,000 RPM 15 psi @ 1,000 RPM

Oil Pump Type

Gear Driven

Cylinder Bore

Diameter — Production

101.600-101.6127 mm

4.000-4.0005 in

Diameter - Service

101.600-101.643 mm

4.000-4.0017 in

Out-of-Round Production (Maximum Minus Minimum Bore Diameter)

0.0127 mm (Maximum)

0.0005 in (Maximum)

Out-of-Round Service (Maximum Minus Minimum Bore Diameter)

0.050 mm (Maximum)

0.002 IN (Maximum)

Taper Production

0.0127 mm (Maximum)

0.0005 in (Maximum)

Taper Service - Thrust Axis

0.050 mm (Maximum)

0.002 in (Maximum)

Taper Service - Pin Axis

0.050 mm (Maximum)

0.002 in (Maximum)

Engine Block (Production Specifications)

Main Bearing Bore Diameter

67.0610-67.0814 mm

2.6402-2.6410 in

Lifter Bore Diameter 21.417-21.443 mm 0.843-0.844 in
Deck Height from Crankshaft Bore 195.0466 +/-.0254 mm 7.679 +/-.001 in
Head Deck Surface Flatness (entire face) 0.100 mm 0.004 in
Head Deck Surface Flatness within 150 mm (6 in) 0.050 mm 0.002 in

Piston

Piston Diameter

101.559-101.575

3.9983-3.999 in

Clearance Production

0.0015-0.0017 in

Piston Ring Compression

Top Groove Clearance

0.031-0.074 mm

0.0012-0.0029 in

Second Groove Clearance

0.031-0.074 mm

0.0012-0.0029 in

Top Ring Production Gap 0.254-0.406 mm .010-.016 in
Top Ring Service Limit Gap 0.483 mm .019 in (Maximum)
Second Ring Production Gap 0.381-0.584 mm .015-.023 in
Second Ring Service Limit Gap 0.787mm .031 in (Maximum)

Piston Ring Oil Control

Ring Groove Clearance

0.051-0.114 mm

0.002-0.0045 in

Production Gap 0.635-0.686 mm .025-.027 in
Service Limit Gap 0.373-1.138 mm .029-.031 in
Piston Pin
Diameter 23.56 mm 0.9275in
Fit in Connecting Rod 0.0381-0.0635 mm 0.0015-0.0025 in
Interference Interference
Crankshaft
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6.5 Engine Mechanical Specifications (Continued)

Crankshaft Main Journal Runout - Production

0.0254 mm (Maximum)

0.0010 in (Maximum)

Crankshaft Main Journal Runout - Service

0.0254 mm (Maximum)

0.0010 in (Maximum)

Crankshaft Journal Diameter #1, #2, #3, #4

62.1766-62.1967 mm

2.4479-2.4487 in

Crankshaft Journal Taper Production

0.0102 mm (Maximum)

0.0004 in (Maximum)

Crankshaft Journal Out-of-Round Production

0.0051 mm (Maximum)

0.0002 in (Maximum)

Crankshaft Journal Out-of-Round Service Limit

0.0254mm (Maximum )

0.0010in (Maximum)

Crankshaft Bearing Clearance #1, #2, #3, #4 Production

0.038-0.0635 mm

0.0015-0.0025 in

Crankshaft Bearing Clearance #1, #2, #3, #4 Service Limit

0.025-0.089 mm

0.0010-0.0035 in

Crankshaft End Play

0.050-0.203 mm

0.0020-0.0080 in

Crankpin Diameter

57.119-57.139 mm

2.2488-2.2496 in

Crankpin Taper Production

0.0102 mm (Maximum)

0.0004 in (Maximum)

Crankpin Out-of-Round Production

0.0102 mm (Maximum)

0.0004 in (Maximum)

Rod Bearing Clearance Production

0.0254-0.038 mm

0.0010-0.0015 in

Rod Bearing Clearance Service Limit

0.0254-0.0635 mm

0.0010-0.0025 in

Connecting Rod Side Clearance

0.152-0.432 mm

0.0060-0.0170 in

Camshaft

Camshaft Runout - Production

0.051 mm (Maximum)

0.002 in (Maximum)

Camshaft Runout - Service

0.076 mm (Maximum)

0.003 in (Maximum)

Lobe Lift Intake

7.239 mm

.2851in

Lobe Lift Exhaust

7.010 mm

276 in

Journal Diameter

47.439-47.490 mm

1.8677-1.8697 in

Camshaft Bearing Inside Diameter

49.5480-49.5730 mm

1.9507-1.9517 in

Camshaft End Play

0.0254 - 0.2286 mm

0.0010 - 0.0090 in

Balance Shaft

Rear Bearing Journal Clearance

0.050 - 0.088 mm

0.0020 - 0.0035 in

Rear Bearing Journal Diameter

38.085 - 38.100 mm

1.4994 - 1.500 in

Front Bearing Journal Diameter

2.1648-2.1654 in

Valve System

Lifter

Hydraulic, Roller Followers

Rocker Arm Ratio 1.50:1
Valve Lash Intake Net Lash
Valve Lash Exhaust Net Lash
Face Angle (Intake/Exhaust) 45 degrees
Seat Angle (Intake/Exhaust) 45 degrees

Seat Runout (Intake/Exhaust)

0.050 mm (Maximum)

0.002 in (Maximum)

Seat Width Intake

0.800-1.200 mm

0.030-0.060 in

Seat Width Exhaust

1.651-2.159 mm

0.060-0.095 in

Stem Clearance Production Intake

0.0254-0.0508 mm

0.0010-0.0020 in

Stem Clearance Production Exhaust

0.0508-0.0762 mm

0.0020-0.0030 in

Valvi ring Pr re Cl 178-222 N »
alve Spring Pressure Closed 4:8),.18 mm@ 40-501b @ 1.700

Valvi ring Pr r n - N »
alve Spring Pressure Ope 5gg_gg°mm@ 125-135lb @ 1.273

Valve Spring Installed Height 42.926-43.434 mm 1.690-1.710in

Valve Spring Free Length 49.40 mm 1.945in

Valve Head Diameter Intake 49.80 mm 1.940

Valve Head Diameter Exhaust 38.10 mm 1.50in

Valve Stem Diameter Intake 8.659-8.672 mm 0.3409-0.3414in

Valve Stem Diameter Exhaust 8.656-8.669 mm 0.3408-0.3413in
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6.6 Standard Torque Specifications

American Standard Fasteners Torque Specifications

Assembled into Cast Iron or Steel

Assembled into

Size Me;:l:?;n?‘e”t Grade 2 Grade 5 Grade 8 Alum|nL;r;15Grade 2
8-32 Nm (in. Ib.) 1.8 (16) 2.3 (20) -
10-24 Nm (in. Ib.) 2.9 (26) 3.6 (32) -
10-32 Nm (in. Ib.) 2.9 (26) 3.6 (32) -
1/4-20 Nm (in. Ib.) 6.8 (60) 10.8 (96) 14.9 (132)
1/4-28 Nm (in. Ib.) 8.1 (72) 12.2 (108) 16.3 (144)
5/16-18 Nm (in. Ib.) 13.6 (120) 21.7 (192) 29.8 (264)
5/16-24 Nm (in. Ib.) 14.9 (132) 23.1 (204) 32.5 (288)
3/8-16 Nm (ft. Ib.) 24.0 (18) 38.0 (28) 53.0 (39)
3/8-24 Nm (ft. Ib.) 27.0 (20) 42.0 (31) 60.0 (44)
7/16-14 Nm (ft. Ib.) 39.0 (29) 60.0 (44) 85.0 (63)
7/16-20 Nm (ft. Ib.) 43.0 (32) 68.0 (50) 95.0 (70) See Note 3
1/2-13 Nm (ft. Ib.) 60.0 (44) 92.0 (68) 130.0 (96)
1/2-20 Nm (ft. Ib.) 66.0 (49) 103.0 (76) 146.0 (108)
9/16-12 Nm (ft. Ib.) 81.0 (60) 133.0 (98) 187.0 (138)
9/16-18 Nm (ft. Ib.) 91.0 (67) 148.0 (109) 209.0 (154)
5/8-11 Nm (ft. Ib.) 113.0 (83) 183.0 (135) 259.0 (191)
5/8-18 Nm (ft. Ib.) 128.0 (94) 208.0 (153) 293.0 (216)
3/4-10 Nm (ft. Ib.) 199.0 (147) 325.0 (240) 458.0 (338)
3/4-16 Nm (ft. Ib.) 222.0 (164) 363.0 (268) 513.0 (378)
1-8 Nm (ft. Ib.) 259.0 (191) 721.0 (532) 1109.0 (818)
1-12 Nm (ft. Ib.) 283.0 (209) 789.0 (582) 1214.0 (895)
Metric Fasteners Torque Specifications
_ Torque Assembled into Cast Iron or Steel As_sembled into
Size Measurement Aluminum Grade 5.8
Grade 5.8 Grade 8.8 Grade 10.9 or8.8
M6 x 1.00 Nm (ft. Ib.) 6.2 (4.6) 12 (9) 13.6 (10)
M8 x 1.25 Nm (ft. Ib.) 15.0 (11) 29.6 (22) 33.0 (24)
M8 x 1.00 Nm (ft. Ib.) 16.0 (11) 24.0 (18) 34.0 (25)
M10 x 1.50 Nm (ft. Ib.) 30.0 (22) 52.5 (39) 65.0 (48)
M10 x 1.25 Nm (ft. Ib.) 31.0 (23) 47.0 (35) 68.0 (50)
M12 x 1.75 Nm (ft. Ib.) 53.0 (39) 80.0 (59) 115.0 (85)
M12 x 1.50 Nm (ft. Ib.) 56.0 (41) 85.0 (63) 122.0 (90) See Note 3
M14 x 2.00 Nm (ft. Ib.) 83.0 (61) 135.0 (100) 180.0 (133)
M14 x 1.50 Nm (ft. Ib.) 87.0 (64) 133.0 (98) 190.0 (140)
M16 x 2.00 Nm (ft. Ib.) 127.0 (94) 194.0 (143) 278.0 (205)
M16 x 1.50 Nm (ft. Ib.) 132.0 (97) 201.0 (148) 287.0 (212)
M18 x 2.50 Nm (ft. Ib.) 179.0 (132) 273.0 (201) 390.0 (288)
M18 x 1.50 Nm (ft. Ib.) 189.0 (140) 289.0 (213) 413.0 (305)
Note:
1. The torque values above are general guidelines. Always use the torque values specified in the service manuals and/or
assembly drawings when they differ from above torque values.
2. The torque values above are based on new plated threads. Increase torque values by 15% if non-plated threads are
used.
3. Hardware threaded into aluminum must have either two diameters of thread engagement or a 30% or more reduction
in the torque to prevent stripped threads.
4. Torque values are calculated as equivalent stress loading on American hardware with an approximate preload of 90%
of the yield strength and a friction coefficient of 0.125.
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6.7 Maintenance Log

Maintenance intervals are based on hour-meter time or calender time. Both are based

from initial date of operation. Enter Date of initial operation here:

MAINTENANCE LOG

Service Interval: 250 Hours or 4 Months
*Hours of Operation or Time from Date of Initial Operation

O Inspect Alternator/Fan/Water Pump Belt

U Inspect Battery

O Inspect Engine Coolant

O Clean Exterior of Radiator

O Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

Date

Engine Hours

Mechanic

MAINTENANCE LOG

Service Interval: 500 Hours or 8 Months
*Hours of Operation or Time from Date of Initial Operation

O Inspect Alternator/Fan/Water Pump Belt

3 Inspect Battery

3 Inspect Engine Coolant

3 Clean Exterior of Radiator

3 Replace Engine Oil and Filter

3 Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
3 Inspect Air Filter

3 Inspect PCV System

Date

Engine Hours

Mechanic

MAINTENANCE LOG

MAINTENANCE LOG

Service Interval: 750 Hours or 12 Months/1 yr
*Hours of Operation or Time from Date of Initial Operation

3 Inspect Alternator/Fan/Water Pump Belt

d Inspect Battery

3 Inspect Engine Coolant

3 Clean Exterior of Radiator

3 Replace Engine Qil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

Date

Engine Hours

Mechanic

MAINTENANCE LOG

Service Interval: 1000 Hours or 16 Months
*Hours of Operation or Time from Date of Initial Operation

O Inspect Alternator/Fan/Water Pump Belt

Q Inspect Battery

Q Clean Exterior of Radiator

I Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
O Replace Air Filter

3 Replace Spark Plugs and Wires

O Inspect Ignition Coils and all Electronic Sensors

Date

Service Interval: 1250 Hours or 20 Months
*Hours of Operation or Time from Date of Initial Operation

O Inspect Alternator/Fan/Water Pump Belt

3 Inspect Battery

Q Inspect Engine Coolant

1 Clean Exterior of Radiator

O Replace Engine Qil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

MAINTENANCE LOG

Service Interval: 1500 Hours or 24 Months/2 yr.
*Hours of Operation or Time from Date of Initial Operation

1 Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

3 Inspect Engine Coolant

3 Clean Exterior of Radiator

O Replace Engine Oil and Filter

1 Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
O Inspect Air Filter

3 Inspect PCV System

Engine Hours

Date

Date

Mechanic

Engine Hours

Engine Hours

Mechanic
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6.6 Maintenance Log (Continued)

MAINTENANCE LOG

MAINTENANCE LOG

Service Interval: 1750 Hours or 28 Months
*Hours of Operation or Time from Date of Initial Operation

O Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

I Inspect Engine Coolant

O Clean Exterior of Radiator

O Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

Service Interval: 2000 Hours or 32 Months
*Hours of Operation or Time from Date of Initial Operation

O Replace Alternator/Fan/Water Pump Belt

O Inspect Battery

3 Clean Exterior of Radiator

O Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
3 Replace Air Filter

O Replace Spark Plugs and Wires

O Inspect Ignition Coils and all Electronic Sensors

Date

Date

Engine Hours

Engine Hours

Mechanic

Mechanic

MAINTENANCE LOG

MAINTENANCE LOG

MAINTENANCE LOG

Service Interval: 2250 Hours or 36 Months/3 yr.
*Hours of Operation or Time from Date of Initial Operation

3 Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

I Inspect Engine Coolant

3 Clean Exterior of Radiator

1 Replace Engine Oil and Filter

3 Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

Date

Engine Hours

Mechanic

Service Interval: 2500 Hours or 40 Months
*Hours of Operation or Time from Date of Initial Operation

I Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

O Inspect Engine Coolant

I Clean Exterior of Radiator

O Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
O Inspect Air Filter

O Inspect PCV System

Service Interval: 2750 Hours or 44 Months
*Hours of Operation or Time from Date of Initial Operation

I Inspect Alternator/Fan/Water Pump Belt

3 Inspect Battery

1 Inspect Engine Coolant

d Clean Exterior of Radiator

O Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

MAINTENANCE LOG

Date

Date

Service Interval: 3000 Hours or 48 Months/4 yr
*Hours of Operation or Time from Date of Initial Operation

3 Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

I Clean Exterior of Radiator

O Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
3 Replace Air Filter

O Replace Spark Plugs and Wires

3 Inspect Ignition Coils and all Electronic Sensors

Engine Hours

Engine Hours

Date

Mechanic

Mechanic

Engine Hours
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6.6 Maintenance Log (Continued)

MAINTENANCE LOG

MAINTENANCE LOG

Service Interval: 3250 Hours or 52 Months
*Hours of Operation or Time from Date of Initial Operation

O Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

3 Inspect Engine Coolant

O Clean Exterior of Radiator

O Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

Service Interval: 3500 Hours or 56 Months
*Hours of Operation or Time from Date of Initial Operation

3 Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

3 Inspect Engine Coolant

O Clean Exterior of Radiator

[ Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
3 Inspect Air Filter

O Inspect PCV System

Date

Date

Engine Hours

Engine Hours

Mechanic

Mechanic

MAINTENANCE LOG

Service Interval: 4000 Hours or 64 Months
*Hours of Operation or Time from Date of Initial Operation

O Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

Q Clean Exterior of Radiator

1 Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
O Replace Air Filter

O Replace Spark Plugs and Wires

I Inspect Ignition Coils and all Electronic Sensors

Date

Engine Hours

Mechanic
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MAINTENANCE LOG

Service Interval: 3750 Hours or 60 Months/5 yr
*Hours of Operation or Time from Date of Initial Operation

Q Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

Q Inspect Engine Coolant

Q Clean Exterior of Radiator

3 Replace Engine Qil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

Date

Engine Hours

Mechanic

MAINTENANCE LOG

Service Interval: 4250 Hours or 68 Months
*Hours of Operation or Time from Date of initial Operation

3 Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

 Inspect Engine Coolant

3 Clean Exterior of Radiator

3 Replace Engine Oil and Filter

3 Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

Date

Engine Hours

MAINTENANCE LOG

Service Interval: 4500 Hours or 72 Months/6 yr
*Hours of Operation or Time from Date of Initial Operation

I Inspect Alternator/Fan/Water Pump Belt

Q3 Inspect Battery

O Inspect Engine Coolant

Q Clean Exterior of Radiator

O Replace Engine Oil and Filter

4 Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
QO Inspect Air Filter

O Inspect PCV System

Date

Engine Hours

Mechanic

Mechanic
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6.6 Maintenance Log (Continued)
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MAINTENANCE LOG

Service Interval: 4750 Hours or 78 Months
*Hours of Operation or Time from Date of Initial Operation

O Inspect Alternator/Fan/Water Pump Belt

O Inspect Battery

O Inspect Engine Coolant

O Clean Exterior of Radiator

O Replace Engine Oil and Filter

O Inspect Fuel Lines, Hoses, Fittings and Fuel Supply

MAINTENANCE LOG

Service Interval: 5000 Hours or 84 Months/7yr
*Hours of Operation or Time from Date of Initial Operation

O Replace Alternator/Fan/Water Pump Belt

O Inspect Battery

O Replace Engine Coolant

O Clean Exterior of Radiator

1 Replace Engine Oil and Filter

Q1 Inspect Fuel Lines, Hoses, Fittings and Fuel Supply
0 Replace Air Filter

0 Replace Spark Plugs and Wires

Q1 Inspect Ignition Coils and all Electronic Sensors

Date

Date

Engine Hours

Mechanic

Engine Hours

Mechanic
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7. Diagnostic Trouble Code (DTC) List

J1939 DTC | J2012 DTC
1ISO 15031-5 / Flash Code | 1ISO 14229 (UDS)

Fault Description Enabled | SPN | FMI | 2-byte DTC 3-byte DTC
5VE1 high voltage X 1079 | 3 P0643 P0641-12
5VE1 low voltage X 1079 | 4 P0642 P0641-11
A/D loss X 629 | 31 P1615 P1615-0
AL high gasoline bank1 X 4237 | 0 P0171 P0171-0
AL high gasoline bank2 X 4239 | 0 P0174 P0174-0
AL high LPG X 4237 | O P1161 P1161-0
AL high NG X 4237 | O P1163 P1163-0
AL low gasoline bank1 X 4237 | 1 P0172 P0172-0
AL low gasoline bank2 X 4239 | 1 P0175 P0175-0
AL low LPG X 4237 | 1 P1162 P1162-0
AL low NG X 4237 | 1 P1164 P1164-0
BP high pressure X 108 | O P2229 P2226-12
BP low pressure X 108 1 P2228 P2226-11
Calibration Configuration Error X 1634 | 13 | P1673 P1673-0
Cam sync noise X 723 | 2 P0341 P0340-1C
Cam1 loss (intake) X 723 | 4 P0342 P0340-11
CHT higher than expected 1 X 110 16 P1521 P1521-0
CHT higher than expected 2 X 110 | 0O P1522 P1522-0
CL high gasoline bank1 X 4236 | 0 P1155 P1155-0
CL high gasoline bank2 X 4238 | 0 P1157 P1157-0
CL high LPG X 4236 | 0 P1151 P1151-0
CL high NG X 4236 | 0 P1153 P1153-0
CL low gasoline bank1 X 4236 | 1 P1156 P1156-0
CL low gasoline bank2 X 4238 | 1 P1158 P1158-0
CL low LPG X 4236 | 1 P1152 P1152-0
CL low NG X 4236 | 1 P1154 P1154-0
COP failure X 629 | 31 P0606 P0607-49
Crank sync noise X 636 | 2 P0336 P0335-1C
ECT / CHT high voltage X 110 | 3 P0118 P0115-12
ECT / CHT low voltage X 110 | 4 P0117 P0115-11
Envirotech receipt lost X 4490 | 18 u1601 u1601-0
Flash checksum invalid X 628 | 13 P0601 P0607-41
FPP1 high voltage X 91 3 P2123 P2120-12
FPP1 higher than IVS limit X 91 0 P2115 P2115-0
FPP1 low voltage X 91 4 pP2122 P2120-11
FPP1 lower than IVS limit X 91 1 P2139 P2139-0
FPP2 high voltage X 29 3 P2128 P2125-12
FPP2 low voltage X 29 4 pP2127 P2125-11
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7. Diagnostic Trouble Code (DTC) List (Continued)

J1939 DTC | J2012 DTC
ISO 15031-5 / Flash Code | ISO 14229 (UDS)

Fault Description Enabled | SPN | FMI | 2-byte DTC 3-byte DTC
FT gaseous fuel extremely low X 3468 | 1 P0187 P0185-11
Fuel rev limit X 515 | 16 P1111 P1111-0
Hardware ID Failure X 1634 | 2 P1674 P1674-0
IAT high voltage X 105 P0113 P0110-12
IAT higher than expected 1 X 105 15 P0O111 P0110-1C
IAT higher than expected 2 X 105 |0 P0127 P0127-0
IAT low voltage X 105 | 4 P0112 P0110-11
Invalid interrupt X 629 | 31 P1616 P1616-0
IVS/Brake/Trans-Park interlock failure | x 0 31 P1531 P1531-0
MAP high pressure X 106 | 16 | P0O108 P0105-12
MAP low voltage X 106 | 4 P0107 P0105-11
Max govern speed override X 515 | 15 | P0219 P0219-0
Never crank synced at start X 636 | 8 P0016 P0016-0
Qil pressure low (switch) X 100 1 P0524 P0524-0
RAM failure X 630 | 12 | P0604 P0607-44
RTI 1 loss X 629 | 31 P1612 P1612-0
RTI 2 loss X 629 | 31 P1613 P1613-0
RTI 3 loss X 629 | 31 P1614 P1614-0
Spark Plug or Coil Pack Failure - 1 X 1268 | 11 P1351 P1351-0
Spark Plug or Coil Pack Failure - 10 X 1277 | 11 P1360 P1360-0
Spark Plug or Coil Pack Failure - 2 X 1269 | 11 P1352 P1352-0
Spark Plug or Coil Pack Failure - 3 X 1270 | 11 P1353 P1353-0
Spark Plug or Coil Pack Failure - 4 X 1271 | 11 P1354 P1354-0
Spark Plug or Coil Pack Failure - 5 X 1272 | 11 P1355 P1355-0
Spark Plug or Coil Pack Failure - 6 X 1273 | 11 P1356 P1356-0
Spark Plug or Coil Pack Failure - 7 X 1274 | 11 P1357 P1357-0
Spark Plug or Coil Pack Failure - 8 X 1275 | 11 P1358 P1358-0
Spark Plug or Coil Pack Failure - 9 X 1276 | 11 P1359 P1359-0
Spark rev limit X 515 P1112 P1112-0
TPS1 high voltage X 51 3 P0123 P0120-12
TPS1 higher than TPS2 X 51 0 P0221 P0220-1C
TPS1 low voltage X 51 4 P0122 P0120-11
TPS1 lower than TPS2 X 51 1 P0121 P0120-1C
TPS2 high voltage X 3673 | 3 P0223 P0220-12
TPS2 low voltage X 3673 | 4 P0222 P0220-11
Unable to reach higher TPS X 51 7 P2112 P2112-0
Unable to reach lower TPS X 51 7 P2111 P2111-0
Voltage high X 168 | 15 | P0563 P0560-A3
Voltage low X 168 | 17 | P0562 P0560-A2
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8. Engine and Emissions Warranty

EMISSION CONTROL WARRANTY STATEMENT
YOUR WARRANTY RIGHTS AND OBLIGATIONS

The U.S. EPA and Origin Engines, Inc. (Origin) are pleased to explain the emission control system warranty on your 2020
Off-Road Large Spark Ignition certified engine. New off-road Large Spark-Ignition (LSI) engines must be designed, built
and equipped to meet stringent Federal anti-smog standards. Origin must warrant the emission control system on your
engine for the periods of time listed below provided there has been no abuse, neglect or improper maintenance of your
engine.

Your emission control system may include parts such as the carburetor, regulator or fuel injection system, ignition system,
engine computer unit (ECM), catalytic converter and air induction system. Also included may be sensors, hoses, belts,
connectors and other emission-related assemblies. See below the complete Emissions Warranty Parts List.

Where a warrantable condition exists, Origin Engines will repair your LSI engine, including diagnosis, parts and labor, per
Origin’s approved labor rate and applicable diagnosis and repair times.

MANUFACTURER’S WARRANTY COVERAGE:

The warranty period begins on the date the engine or equipment is placed into service. Operating hours will be determined
by the Engine Control Module’s (ECM’s) internal hour meter.

General Emissions-Related Components:

3 (three) years or 2,500 hours for LS| (Large Spark Ignition) engines, whichever occurs first as per items listed in the
“General Emissions Warranty Parts List”.

High-Cost Emissions-Related Components:

5 (five) years or 3,500 hours, whichever occurs first

OWNER’S WARRANTY RESPONSIBILITIES:

a)

As the off-road LS| engine owner, you are responsible for the performance of the required maintenance listed in your
Owner’s Manual. Origin recommends that you retain all receipts covering maintenance of your off-road engine, but
Origin cannot deny warranty solely for the lack of receipts or for failure to ensure the performance of all scheduled
maintenance.

As the off-road LS| engine owner, you should be aware that Origin may deny your warranty coverage if your off-road
engine or a part has failed due to abuse, accidents, neglect, misuse, improper service or maintenance, wrong or
contaminated fuel, use of any starting aid, improper cooling concentration or unapproved modifications.

Origin 4.3L prime engines are designed to operate on commercial-grade gasoline (Ethanol content NOT to Exceed 10%),
LPG and pipeline-quality natural gas. Use of any other fuels may result in your engine package no longer operating
in compliance with EPA emissions requirements and may void your warranty.

You are responsible for initiating the warranty process. Origin suggests that you present your off-road LSI engine to
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an Origin Authorized Distributor (dealer) as soon as any problem exists. The warranty repairs should be completed by
the Distributor (dealer) as expeditiously as possible.

Component Lists

Components Covered under the 2500 hour/3 year Warranty

CAM sensor

CRANK sensor

Digital Electronic Pressure Regulator (DEPR) (4.3L)
Engine Control Module (ECM)

Engine Coolant Temperature (ECT) sensor
Electronic throttle

Exhaust manifolds

Gasoline fuel injector rail

Gasoline fuel injector

Gasoline fuel pump

Gasoline fuel pressure regulator

Ignition coil pack

Ignition wires

Intake manifold(s)

Manifold Absolute Pressure / Intake Air Temp (TMAP) sensor
Mixer / Air Valve Carburetor (4.3L)

Positive Crankcase Ventilation (PCV) valve
Pre-catalyst oxygen sensor

Post-catalyst oxygen sensor

Spark plugs for first 1000 hours of operation
Wiring Harness

Components Covered under the 3500 hour/5 year Warranty
e Catalyst

If you have any questions regarding your warranty rights or responsibilities, contact Origin Engines at 877-667-6360.
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