by Mike Weinberg, President,

Diagnosing the BoPrg o s er e
Warner 4405 Transfer Case
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y devoting this issue to diag-
B nostics, GEARS Magazine

has focused on the most crit-
ical issue faced by our industry on a
daily basis. Diagnostic technique can
best be compared to light. Without a
proper understanding of the theory of
operations of the units you are work-
ing on and a planned approach to
diagnosis of the mechanical and elec-
tronic components of the operation
system, you will be perpetually work-
o — = i “:::_'H_-'_-'_.'l—--—w-' ing in darkness, feeling your way as if
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e . -t you were blind. Proper diagnosis
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- T e E& —— before a unit is removed and disas-
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! N S area and make it possible to complete
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== == L. i I ﬁ:j;"f| - as you need to buy lamps for your
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home and shop, you need to buy,
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Diagnosing the Borg Warner 4405 Transfer Case

borrow, or steal the various manuals
pertaining to the mechanical and elec-
tronic components of the unit you are
working on.

Introduced in 1995, the Borg

Warner 4405 transfer case is used in
the Ford Explorer and Mercury
Mountaineer. Due to the popularity of
these vehicles you can rest assured that
you will work on plenty of these units.

We will discuss here the mechanical

and electronic diagnostics that you

must understand in order to avoid some
of the problems found with this unit.

Ford calls the operational system

for the 4405-transfer case the A4WD
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system. This stands for Automatic
Four Wheel Drive System. Computer
controlled through the GEM (Generic
Electronic Control Module) the 4405
transfer case in the automatic mode
can vary the torque split between the
front and rear drive shafts. This
enables the vehicle to be driven on
dry pavement at highway speeds
while remaining in full time four-
wheel drive. The clutch pack in the
transfer case is applied normally at a
minimum duty cycle with most of the
torque transferred to the rear wheels.
As the GEM detects a difference in
wheel speed between the front and
rear axles, it increases the duty cycle
of the transfer case clutch pack to
send up to 98% of available torque to
the front wheels. When the prop
shaft speeds even out, the computer

ELECTRIC SHIFT CONTROL 34-2

*or GIW

N/ Do okagur=
N GEwmaw) TG0

T = et

P oy LN T BR8N F T Ymartenvy 1 = | ARETIow

| | miwciom T 1) lancion § 4w | NREL

[ » |foE COUNMTENY LEMPY o L84 e By 24 l«,,‘.-_,-. Ll gAE L1
Ll R 133 il me S VR gy oy L oS -

"

— e par

e W
—_— 2
£ Adown Srver 1 AP BT 11010 A6 al s sl by LT vEAa08 W

ifutt Mida) gy arves b AR g O I AL 1"'“"“"" '
—=T] e o v 1 e el e Cluich Pec (b= Pasl 1

& Poasay (£P3) Setct AT o Dpie Tawrs
< Ferge [ITH Gamee (A7 g o

62

GEARS September 2002




returns the clutch pack to minimum
duty cycle. The driver may choose
two other modes of operation by
using a dash mounted rotary switch.
The 4X4 High mode locks the trans-
fer case with a torque split of 50/50
front and rear axle and is used for
driving in snowy or slippery condi-
tions. This shift can be made at any
time “on the fly”. The third operating
mode is 4WD Low range, which
should only be used for off road low
speed conditions. To achieve a shift
into the low range, the brake pedal
must be depressed, the transmission
must be in neutral, and vehicle speed
must be under 3 miles per hour.

The GEM gets inputs from the
4WD Mode Switch, Vehicle Speed
Sensor, Front and Rear Drive Shaft
Speed Sensors, Transmission Range
Sensor, the brake switch, and the
Contact Plate 4 position Sensor inside
the transfer case electric shift motor.
The transfer case clutch is activated
through the GEM sending a pulse
width modulated signal through a
solid-state clutch relay. This signal is
grounded when the clutch is active
and shows battery voltage when off.
The driver receives information
through the A4WD indicator, which
shows the mode, engaged in the trans-
fer case. When active, this circuit is
grounded.

The GEM is capable of self-diag-
nosis and will set trouble codes to
begin the diagnostic process.
Remember that components outside
of the system can create parameters
that will set codes and there are cer-
tain external checks that must be
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Used hy the Pros, Atra, Transonline, ATSG |

*® Loads directly from transmission jack .
® Capable of mounting most front and
rear wheel drive transmissions
* Complete work bench when using
parts tray and tool trays
* Adapts to bench mount fixtures
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made prior to any further diagnosis.
Tire pressure and size will have a great
effect on the inputs from the drive shaft
speed sensors to the GEM. A few
pounds difference in tire pressure or
tread wear between the tires can set a
code. This means that you would be
well advised to equalize all tire pres-
sures and measure all tire diameters
with a stagger gauge every time as the
first step to diagnosis.

This unit is prone to certain
mechanical problems that are beyond
the scope of most shops to repair. The
most common mechanical failure is a
complaint of a loss of drive accompa-
nied by a ratcheting noise coming from
the transfer case during coast or decel-
eration or when in reverse. Careful
questioning of the driver will reveal that
this condition was preceded by an occa-
sional thump from the transfer case at a
constant road speed of 40-60 MPH.
When you disassemble the transfer case
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you will find that the range hub and
range fork will be damaged, but replac-
ing these items will not solve the prob-
lem. The range hub is helical cut gear-
ing and will stay in mesh under load,
but will move out on coast due to the
thrust loads generated by the helical
design. Adding power will cause the
gear to return to the correct position.
The bottom of the teeth get chewed up
and the constant pressure on the fork
causes it to burn up. The real cause of
the problem is an offset in the centerline
distance, pufting the shift rail at an
angle, which allows the range fork to
move out of position. The cases are
magnesium and we do considerable
machine work to correct this problem,
which is beyond the equipment found in
the average shop. If you see units with
this damage, you will usually see
oblong holes in the cases where the
shift rail rides. It is cheaper and more
efficient to buy a unit that has this
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problem corrected than to tackle it
yourself.

On the electrical side, all the infor-
mation is available through the Ford
Service Manual. They have done a
great job of publishing the schematics
and pinpoint test to aid you in your
problem solving. [ have included the
trouble codes and basic schematics here
to enable you to locate all the compo-
nents involved. Ford has 134 pinpoint
tests to track down the electrical glitch-
es. Buy or borrow the Ford service
manual and the electrical schematics
manual, which will provide the details
on circuits and wire colors without
which you will be lost. Transfer cases
have become as sophisticated as the
transmissions and a scanner, ohmmeter,
service manual is the only way to be
ahead of the curve. In the new millen-
nium the diagnostic book is five times
as thick as the unit repair manual.
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