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ZEON® XD 1.2  Definitions
1.2.1 Definitions
Operation and service of a Warn planetary winch can be explained easier by defining a few major 
structural components. Refer to Figure 1.2 for the following definitions:

MOTOR: The electric winch is driven by a high speed, low torque electric motor. A 12-volt DC vehicle 
battery generally powers the electric motor.

REMOTE SOCKET: 	The remote socket is where the operator plugs in the wired remote control in 
order to control the winch.

WINCH ROPE:  The winch rope’s diameter and length are determined by the winch’s load capacity and 
design. Wrapped around the winch drum and fed through the fairlead, the winch rope is looped at the 
end to accept the hook’s clevis pin.

Synthetic winch rope is constructed of a unique ultra high molecular weight polyethylene material 
and offers tremendous tensile strength. It is coated with a high temperature urethane and equipped 
with a temperature resistant sleeve on the first layer for added protection.  The synthetic rope’s high 
flexibility and low weight make it much easier to handle out in the field.

WINCH DRUM: The winch drum is the cylinder onto which the winch rope feeds. The drum is driven 
by the motor and drive train. Its direction can be changed using the remote control.

DRUM SUPPORTS: Drum supports are the structural components of the winch that mount the 
winch to the vehicle. The drum rotates while being held by the drum supports and both the motor 
and gear train are attached to a drum support.

GEAR TRAIN: Warn electric planetary winches consist of a gear train made up of three planetary 
gear stages. The purpose of the gear train is to multiply motor torque and to reduce motor speed 
transmitted to the drum. Warn gear trains are enclosed in a housing and are lubricated with grease.

CLUTCH LEVER: The clutch lever allows the operator to manually disengage and engage the winch 
drum from the geartrain.   Disengaging the clutch enables the drum to rotate freely (known as 
“freespooling”). Engaging the clutch “locks” the winch drum back onto the gear train.   

CONTROL PACK: Using electrical power from the vehicle’s battery, the control pack’s contactor 
switches power to the motor, enabling the operator to change the direction of the winch drum rota-
tion.  

BRAKE: All ZEON® XD winches are equipped with a directional sensitive automatic brake.  The brake 
requires that the winch rope be wound onto the drum in the correct direction to operate properly. 

Motor

Control Pack

Remote Socket

Transmission
(Gear Train)

Winch Rope

Winch Drum

Remote Control

Freespool Clutch Lever
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SECTION 2 - DISASSEMBLY AND ASSEMBLY

NOTE: This service manual covers service steps for ZEON® XD  Winches.  Pay particular attention to the 
steps as some may or may not apply to your specific winch.  

2.1 Suggested Tools
The following tools are suggested for these procedures:

• 1 - 5/32” Hex Key Wrench
• 1 - ¼” Hex Key Wrench
• 1 - 13mm, 1 – ½ ‘, 3/8 ‘ Box or Open End Wrenches
• 1 - Flat Head Screwdriver
• 1 - Pliers, including Long Nose Needle
• 1 - Torque Wrench
• Assortment of Torx Bits

A Drum rotation label is located on the motor end drum support to help identify proper rotation. 
When the winch rope is reeled in, the brake is not activated. When reeling out under load, however, 
the brake slows the winch drum to an acceptable speed and holds the load when the winch is shut 
off. The brake is located inside the winch drum and dissipates heat through the drum and winch 
rope.

Drive Shaft

Motor Coupler 

Direct Drive Cone Brake Pad 

1.3 Winch Operation
A Warn winch is a compact device used to pull heavy loads over short distances. The vehicle battery and 
charging system generates the power for pulling the load.

Power feeds from the battery power source into the winch control pack. At the push of a remote control 
switch the power flows to the winch motor.

The winch motor turns the electrical energy into mechanical energy. The motor shaft turns the motor 
coupler, which, in turn, drives the brake.

On power-in operation, the brake simply rotates and drives the planetary gears, starting with the gear 
carrier stage farthest from the winch drum (the first stage carrier.) The first stage carrier, in turn, drives 
the second stage carrier, which then drives the third stage carrier. The third stage directly drives the 
drum. Since the winch rope is connected to the drum, the rope winds around the drum, causing the 
load to be drawn in.

On power-out operation, the motor is reversed and the winch drum is rotated in the opposite direction. 
All winch components operate in the same manner as during power in except the brake. During power-
out, the load tries to “over speed” the motor (make the motor turn faster than it would under its own 
power.) When the brake detects this over speed it engages just enough to make the load and motor run 
at the same speed and slow the load. When the remote control switch is released, the brake engages 
and completely stops the load.
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2.1 Winch Disassembly
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Head: 13mm Hex
M8x1.25x35mm
Torque: 10.6-13Nm
(94-115inlb)

Head: T47
M8x1.25x25mm
Torque: 15-17Nm 
(133-150inlb)

Head: T47
M8x1.25x25mm
Torque: 15-17Nm 
(133-150inlb)

Head: T25 
Plastite – 6mmx25mm
Torque: 3-5Nm 
(27-44inlb)

1 2

3 4

Head: 13mm Hex 
M8x1.25x14mm
Torque: 10.6-13Nm
(94-115inlb)

Remove tie plate and bus bar cover bolts Remove tie plate and ground cable bolts

Remove upper bus bar cover Remove terminal bolts
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5

6

Remove control pack and lower bus bar cover

Separate geartrain and motor assemblies 
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2.2 Winch Reassembly
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1

2 3

Install geartrain assembly, motor assembly, and brake coupler

Install lower bus bar cover Install control pack cover assembly
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Head: T47
M8x1.25x25mm
Torque: 15-17Nm
(133-150inlb)

Head: 13mm Hex
M8x1.25x14mm
Torque: 10.6-13Nm
(94-115inlb)

6

Head: T25
Plastite – 6mmx25mm
Torque: 3-5Nm
(27-44inlb)

5

7

4
Head: 13mm Hex
M8x1.25x35mm
Torque: 10.6-13Nm
(94-115inlb)

Head: T47
M8x1.25x25mm
Torque: 15-17Nm
(133-150inlb)

Install terminal bolts Install bus bar cover bolt

Install tie plate bolts Install tie plate bolts and ground cable bolt
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2.4 Motor Disassembly
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Head: T30
M6x1mmx160mm
Torque: 10.6-13Nm
(94-115inlb)

1 2

3

4

Head: 4mm Hex
M5x0.8x60mm
Torque: 10.6-13Nm
(94-115inlb)

Remove motor (Section 2.1, steps 1-6) Remove motor cover

Remove motor bolts

Remove motor
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5

6 7

Do NOT hold or place motor with shaft 
UP. The motor may disassemble.

Remove motor O-ring Flip motor drum support
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8 9

10

Bushing may be 
stuck to either part

Remove motor bushing

Remove motor drum seal
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2.5 Motor Reassembly
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1 2

3

Press seal until fully seated Verify seal does not sit above pocket wall

Press in motor drum seal Install motor bushing
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4 5

6 Do NOT hold or place motor with shaft 
UP. The motor may disassemble.

7

Flip motor drum support Install motor O-ring

Install motor
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Head: 4mm Hex
M5x0.8x60mm
Torque: 10.6-13Nm
(94-115inlb)

8

10 11

Head: T30
M6x1mmx160mm
Torque: 10.6-13Nm
(94-115inlb)

9

Shell Gadus 
S5 V220 2 
(7-11g)

Install motor bolts Install motor cover

Install motor cover bolts Grease motor drum seal
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2.6 Geartrain 
Disassembly
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Head: 4mm Hex
M5x0.8x60mm
Torque: 10.6-13Nm
(94-115inlb)

1 2

3 4

Remove Geartrain (Section 2.1, steps 1-6) Remove drum driver assembly

Remove geartrain bolts Remove geartrain drum support
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5 6O-ring may be
stuck to either part

7 8

Remove 3rd stage ring gear and o-rings

Remove 3rd stage carrier, thrust washer, and 2nd stage carrier assemblies Remove 1st stage carrier and input gear
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Head: T25 Torx
M5x0.8x35mm
Torque: 5-7Nm
(44-62inlb)

9 10

11 12

Remove 2nd stage ring gear snap ring Remove 2nd stage ring gear

Remove end cap bolts Remove end cap and end cap gasket
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13 14

15 16

Head: 4mm Hex
10-24, Custom Tip
Torque: 3-5Nm
(27-44inlb)

Remove clutch lever bolt Remove clutch lever and X-ring seal

Remove geartrain drum seal Remove geartrain drum bushing
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2.7 Geartrain 
Reassembly

25 989717A0



1 2

Head: 4mm Hex
10-24, Custom Tip
Torque: 3-5Nm
(27-44inlb)

3 4

Shell Gadus 
S5 V150XKD 
(light coat)

Grease X-ring seal Install clutch lever and X-ring seal

Install clutch lever bolt Install end cap gasket and end cap
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Head: T25 Torx
M5x0.8x35mm
Torque: 5-7Nm
(44-62inlb)

5 6

7 8

1

2

Aeroshell Fluid 
4 Mineral Oil 
(light coat)

Install end cap bolts Grease and install 2nd stage ring gear and snap ring

Seat 2nd stage ring gear snap ring Verify snap ring is seated and pushed into snap ring groove
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1

2

1

2

9

10

Inspect 2nd stage snap ring

Verify turning the clutch handle engages and disengages the 2nd stage ring gear
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11 12

13
Press seal until fully seated Verify seal does not sit above pocket wall

Install geartrain drum bushing and seal Press in geartrain drum seal

989717A0
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14 15

16

Install lower 3rd stage ring gear O-ring Install 3rd stage ring gear

Verify the dimple on the 3rd stage ring gear is visible and in the 12’o-clock position
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1

2

17 18

19
20

Shell Gadus 
S5 V150XKD 
(8.5-36g)

Shell Gadus 
S5 V150XKD 
(1.5-10g)

Grease the 3rd stage ring gear, filling each tooth completely Install the upper 3rd stage ring gear o-ring

Grease 2nd stage sun gear, filling each tooth completely. Install the 
thrust washer and 2nd stage carrier. Install the 3rd stage carrier
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1

2

22

24

1

2
Shell Gadus 
S5 V150XKD 
(1.5-10g)

Shell Gadus 
S5 V150XKD 
(0.5-2g)

Shell Gadus 
S5 V150XKD 
(4.5-12g)

23

Grease and install the 1st stage sun gear, filling each tooth completely. 21 Grease and install the input sun gear, filling each tooth completely. 

Grease the 1st and 2nd stage ring gears inside of the end housing, filling 
each tooth completely. 

Install the end housing 
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1
2

2

!!

1

1 2

2

25 26

27 28

Install the driveshaft Apply light pressure to the end cap while spinning the driveshaft to seat 
the end housing

Hold end housing and drum support together and flip upside down Inspect the end housing gap to verify the end housing is seated
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Head: 4mm Hex
M5x0.8x60mm
Torque: 10.6-13Nm
(94-115inlb)

29

31

Shell Gadus 
S5 V220 2 
(7-11g)

30Install the geartrain bolts Install the drum driver assembly

Grease the geartrain drum seal
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2.8 Control Pack 
Disassembly
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Head: 8mm Hex
M5x0.8x16mm
Torque: 4-5Nm
(35-44inlb)

Head: T15 Torx
Plastite 8-16x0.5”
Torque: Until Seated

1 2

3 4

Remove Control Pack (Section 2.1, steps 1-5) 

Remove control pack cover bolts

Remove D-plug screws (OPTIONAL)

Remove control pack cover
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Head: 13mm Hex
M8x1.25x14mm
Torque: 8-9.5Nm
(71-84inlb)

5 6

7 8

Separate control pack cover and tie plate from contactor Remove dust cover from control pack cover (OPTIONAL)

Remove Power In bus bar bolt Remove Power In cable
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Head: 13mm Hex
M8x1.25
Torque: 8-9.5Nm
(71-84inlb)

9 10

8mm Hex
M6x13mm
8-9.5Nm

(71-84inlb)

11 12

Remove bus bar nuts Remove red D-plug wire

Remove bus bars and bus bar separator Remove contactor screws
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13 14

15

Remove baseplate

Remove D-plug spade connectors
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2.9 Control Pack 
Reassembly
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