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(R) All-Wheel Drive Systems Classification

Foreword

This Documgnt has been updated to reflect changes in nomenclature and classification.of All{WWheel
Drive Systems within the industry.

1. Scop

In this SAE Recommended Practice, attention will be given to passenger cars and light trucks|
(through Clgss lI).

1.1 Purpgse
The definitions are intended to outline basic nomenclature andito categorize all-wheel drive cpncepts.
The goal is to give those working in the field a common base for discussion regarding the typ¢ of all-
wheel drive pystems independent of marketing terminology.
2. Referpnces

There are n¢ referenced publications specified-herein.

3. Definftions

3.1 All-Wheel Drive System, Description

A conventional all-wheel drive system consists of a means to distribute torque to all axles of g vehicle.
Based on dgsired performance, traction and handling characteristics, there are different typeq of systems

to achieve these ends. These all-wheel drive systems include 4X4, 6X6, etc...There are thre¢ basic
types of systems defined below, but hybrid combinations of these systems may also be used.
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3.2 Part-Time All-Wheel Drive System Description

In a part-time all-wheel drive system, driver intervention is required to rigidly couple primary and
secondary axles.

When a part-time system is in the locked mode, the primary and secondary axles are rigidly connected
through the torque managing / distribution device (i.e. Power Transfer Unit (PTU), transfer case). The
primary axle is normaIIy connected unless i in neutral mode. The secondary axle(s) |s/are engaged in all-
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3.4 On-Demand All-Wheel Drive System Description

In an on-demand all-wheel drive system, the secondary drive axle is driven by an active or passive
coupling device.

In a typical on-demand all-wheel drive system, the vehicle operates in two-wheel drive (either front or rear
depending upon the basic vehicle architecture) until all-wheel drive is required, such as during primary
axle slip, yaw correction, or by other control strategres Torque transfer from the prrmary to the

secondary ap
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3.8 Coupling Device

Primary functions are to connect input and output elements (analogous to series powerflow) and vary
torque (continuously or discretely).
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3.9 Active control

Possesses variable tuning based on external control feedback. Actively controlled systems typically
incorporate an electronic control unit. Active systems include electronically controlled electro-magnetic,
electro-mechanical and electrohydraulic actuated wet clutches. Active systems can be integrated with
other vehicle control systems to improve traction and/or stability .
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neel Drive Systems Classification Diagram

4. Note

4.1

B

Margi i

hot

with other
d clutch

distributes
v. The PTU
b based

ction is to

t distributes
case may

The change bar (I) located in the left margin is for the convenience of the user in locating areas
where technical revisions have been made to the previous issue of the report. An (R) symbol to the left of
the document title indicates a complete revision of the report.
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