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DESCRIPTION

Horton VMaster Ultra (Stratis) Viscous Fan Drive Troubleshooting Guide
Engine feature code 12THX

GENERAL OPERATION (ALL ENGINES)

« Horton VMaster is a variable speed drive. It does not function like an on/off drive. Even when the drive is off the fan will spin between 50-300 rpm.
« When drive is commanded off by ECU, fan speed should be 50 to 300 rpm.
« When drive is commanded on by ECU, fan speed should be approximately 125% of the engine speed.

o Example: At 2100 engine rpm x 1.25 fan drive ratio, the fully engaged fan speed should be approximately between 2490 and 2600 rpm

« After first start of the day (A/C in off position) Time for fan to disengage

o At high idle (2100 engine rpm), disengagement may take up to 2 minutes after disengagement command, depending on the ambient temperature
o At low idle (600 engine rpm), disengagement occurs approximately 25 to 30 minutes after disengagement command.

e Warm truck (A/C in off position) Time for fan to disengage

o At high idle (2100 engine rpm), disengagement occurs approximately 20 seconds after disengagement command.
o At low idle (600 engine rpm), disengagement occurs approximately 25 to 30 minutes after disengagement command.

o Caution: This fan clutch has left hand threads.

N13 and EPA10 MaxxForce 11/ 13

TROUBLESHOOTING

1. Visual Inspection
o Check for rubbing on wire.

= If rubbing is present and inside wires are visible, but no copper is visible apply heat shrink over the harness.
= If copper can be seen, check to see if it is only one single wire, or multiple wires.

= Ifitis one wire, place electrical tape over the wire.

= Using 4:1 heat shrink will allow the heat shrink tubing to pass over the connector as shown. P/N: ZBJE849565 or equivalent
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= If multiple wires are showing copper, remove and replace the fan hub assembly.
= Reroute the wiring harness at outlined in IK0900071
o Check to see if ARB is touching the target wheel. Refer to Picture 1 and Picture 2.
= [fitis touching, reposition ARB to clear the target wheel as shown in Picture 1.
o Check to see if the target wheel is loose, moves, or spins freely.
= Ifitis loose, moves, or spins freely replace the fan hub assembly.
o An improperly positioned ARB or loose target wheel can cause the damage in Picture 4.
o Pull/ Push on fan - refer to Picture 5.
= Rotating the fan by hand, the hub should provide a smooth and consistent resistance.
= [f it rotates freely approximately 1" or more before resistance is felt, replace the fan hub assembly.
= _If you have any questions on this process, call Horton customer service at 1 (800) 621-1320 for assistance.

Picture 2

Picture 1

Picture 4
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2. Electrical Inspection
o Ensure the truck is turned off and the key is removed from the ignition.
o Unplug the fan hub from the chassis connector.
o Using a digital multimeter, measure the resistance between pins on the fan hub Deutsch connector.
= Terminal 1 to Terminal 2 (1-2) Spec ( >1MQ)
= [f it fails this test, use In Line Device (ILD) shown in photo. This failure is usually associated with a 3512 code.
= Terminal 1 to Terminal 3 (1-3) Spec (6Q to 16Q )
= Terminal 2 to Terminal 5 (2-5) Spec ( 2.5KQ to 4KQ)
= [f it fails this test, replace the fan hub assembly.
= Double check any resistance that are out of spec to ensure an accurate reading

SPN FMI | DESCRIPTION REPAIR PROCEDURE
3 EFC Shortto PWR Check coil resistance.
647 4 EFC Shortto GND Spec: 60 to 160
5 EFC Open Load / Circuit Replace fan hub assembly if out of spec. EPA10 only.
3 EFS Unrealistically HIGH
= — Do not replace the fan hub assembly
1639 4 EFS Umeallsllca!t_y LOW Update ECM calibration to 3.5.4 or later.
8 EFS Frequency Signal Error
VREF4 Voltage Deviation ; :
3512 14 ECM Terminals: C1-37, C1-43, E:t?:tgofg%nhﬁt?a(g;;?ﬁ E:Ie ggﬁ)czgqeg%%g%z;ngg 647 are present. EPA10 onl
C1-49, C2.08, F1.58. E1.91 P Y P - Y-

o
3. Functional Test
o Manually apply 12 volts to Pin 3 and Ground to Pin 1, checking fan operation. It should be disengaged. Some surging may be normal depending
on the temperature of the fan hub.
Bring engine to operating temperature. 175°F-180°F.
Connect with ServiceMaxx and perform "Engine Fan Test".
The entire test (5 test points) must be recorded and submitted with the warranty claim.

(o]
o
(o]
o If the visual, electrical and functional tests all check OK, the fan hub is not the cause of the customer complaint. Do NOT replace the fan hub.

File View Sessions Procedures Tools Help

‘ Load Test Specific Session
‘, EZ N (omotes

m‘_l KOER Tests Coolant Control Valve Test

l{ KOER Aftertreatment Tests ! Air Management Test

High Pressure Pump Test

Vehicle Identification: Verify Information matches Engine Fan Test

your vehicle If your vehicle does not show up n

| Cylinder Cutout Test

i [
Wehicle Information | Multiple Cylinder Cutout Test
T I T T TS Y OIEgE

7| Name
AFT Fuel Pressure 1

AFT Fuel Pressure 2
AFT Begen Status
Engine Type: MaxxForce 11/13 (2010 - 2012) Accel Pedal Position 1

OPERATION

« The default state of the fan is ON. Ground is required to turn the fan OFF.
« ECM C1-18 controls the fan by supplying a Ground PWM signal.
o ECM C1-58 is feedback for the fan speed.
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MAXXFORCE® 11 and 13 N13 with SCR (EPA 10) with HD-OBD
Beginning with 2010 Model Year

Engine Fan Control

ECM 58-Pin | (EFC) - Variable
C1 connector |

C1-18 |EFC -————-—

C1-30 FECMPWROUT 3

O1-58  EFS— ————

C1-08 __}-FEFS GND

Schematic was taken from EGED500 - 09/17/2013
| Schematic was taken from 0000002203 - 09/17/2013

Chassis Connector 6420 Front side Fan Hub Assembly Connector

EPAO7 MaxxForce 11/ 13

This fan hub is controlled by the EIM using a Pulse Width Modulated (PWM) control. 100% duty cycle indicates the fan is off. The lower the duty cycle the
faster the fan operates.

Desired Fan Speed and Actual Fan Speed may not always match due to the fan speed to engine ratio and normal viscous delays.
The fan hub may seem to surge or operate erratically. This may be normal operation.

The fan may be commanded on for a data link message from other modules, such as A/C demand or Transmission temperature.
Any engine temperature sensor input to the ECM can cause the EIM to turn the fan on.

TROUBLESHOOTING

Perform the visual inspection on the harness as shown in the section above.

The "Engine Fan Test" is not available for the EPAQO7 engine.

Measure resistance from Terminal 1 to Terminal 3 (1-3) Spec ( 6Q to 16Q )

Manually apply 12 volts to Pin 3 and Ground to Pin 1, checking fan operation. It should be disengaged. Some surging may be normal depending on the
temperature of the fan hub.

e Open a Programming session in ServiceMaxx and view the Engine Fan tab to monitor signals.
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File View |Sessions| Tests Procedures Tools Help

gi’ ‘ Session Log.. a @ ‘

Load Session...

Instructior, Save Session...

Rename Session...

[D] Defauit

’.] Parameters
Vehidle I f'[ }
ehicle In s

Signals

Driver Switch Controls

Programming Ik

Z : 13 (2008 - 2009)
Continuous Menitor

Hard Start - No Start

Performance

File View Sessions Tests Produfes Tools Help

%|8 O SPIFIS) T ©| oo 8
Transmission Se: ine Warn Protecti d limiting (Cruise Control FTO | Geardown Protection
Driver Rewards Idle Shutdown Timer Engine Fan Powerh'a\n Protection Momentary Road Speed Limiting
| \J "~ Unda All Chan 10ES. Program Engine... Only Show Watched
Mame = |Value

Multi-Torgue

90011 Bir Conditioner Demand Input ACD Enable

90141 [Enable the fan on with engine braking feature Enable
90002[Engine Fan Control Mode ON/QFF Temp Control & Retarder
90051 [Engine Fan Control Off Duty 0.00

90041 [Engine Fan Control On Duty 5.69

90061 [Engine Fan Shut-Down Time Delay 371.5
90111[Engine Speed at which Fan activates with Engine Brake in Lewel 3 ;835
90161[Engine Speed at which Fan de-activates with Engine Brake in Lewel 3 [1,708

90032|Fan Off Temperature for Engine Cooling Control 103

90022|Fan On Temperature for Engine Cooling Control 327

80071|Force Fan On With AESC Active Fan On with RAESC
90101 Maximum safe fan speed (high speed lockout) 2,844

90131 Minimum controllable engine fan speed 3,635

90151 Modulation period for engine fan control duty 4.3

90121|Sheave ratio (fraction) 053

90081 [Variable speed operation maximum engine speed 2,611

90091 [Variable speed operation minimum engine speed 2,006

OPERATION

o The default state of the fan is ON. B+ is needed to turn the fan OFF.
« EIM X1-18 controls the fan by supplying a B+ PWM signal.
o EIM X2-2 is feedback for the fan speed.
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International® MAXXFORCE® 11 and 13
2008 Model Year

Variable
Electronic Fan Control

EIM Connector
X1-X4

|

Xi-14 VREF f
 X1-18 | —EFAN i
|

|

|

X2-2 |—EFANS

X1-6 —SIG GND

EPAOQ7 Chassis Connector 6420 Backside EPAQ7 Chassis Connector 6420 Front side Fan Hub Assembly Connector
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