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Recommended Lubrication of Pins and Sochkets
Prior to Installation

WARMNING: Before conducting maintenance on
the vehicle, jack up the drive wheels, disconnect
the battery and discharge the capacitors. To dis-
charge the capacitors, connect a 150 ohm, 25
watt resistor (Part No. 358280) betwaen the posi-
tive and negative terminals on the control panel
for at least 20 seconds.

Cleaner and lubricant are provided in the terminal
maintenancea kit SE0OD003,

Fretting occurs during microscopic movemeant at
the contact points of the connection. This movement
exposes the base metal of the connector pin which,
when oxygen is present. allows oxidation to ocour,

Sufficient build up of the oxidation can cause intermit-

tent contact and intemmittent vehicle operation. This
can cccur at any similar type of connection, whether
at the control or in any associated vehicle wiring, and
the resultant intermittent contact can provide the
same fault indication as actual component failure.

The addition of lubricant will prevent the oxidation
process by eliminating the access of oxygen to the
contact point. Add this lubricant to the 12 pin and 23
pin plugs of all new SX controls at the time of their
instaliation into a vehicle

When servicing existing vehicles exhibiting symp-
toms of intermittent mis-operation or shutdown by
the control, add this lubricant to all 12 and 23 pin
plugs, after proper cleaning of the connectors, as a
preventative measure 10 insure fretting is not an
issue before control replacement. Also, for long term
raliable control operation, the plug terminals must ba
maintained per these instructions with the recom-
mended contact cleaner and lubricant which pro-
vides a high degree of environmental and fretting
protection.

New and re-manufactured control plugs are cleanad
and fubricated prior to shipment from the factory.
Howeaver, in applications whera severa vibration or
high temparature cycling and excessive humidity,
such as freezers are present, it is recommendead that
the plug terminals be cleaned and lubricated every
year, per these instructions. In normal applications,
plug maintenance should be performed every fwo
years, unless intermittent problems arise with the
plugs, requiring more immediate attention.

Waming: Do not use any other cleaners or lubricants
other than the ones specified.

1. Disconnect plug from controfler or mating plug.

2. Locate the plug that contains the socket (female)
terminals. Maintenance needs only to be per
formed on the plug containing the socket (femala)
type terminals. Reconnecting the plugs will
lubricate the pin (male) terminals.

3. Clean each terminal using contact cleaner as
shown in Figure 1.

Ty

[ ]
—

Figura 1
4. Lubricate each terminal using lubricant as shown
in figure 2. Apply enough lubricant to each terminal

opening o completely fill each opening o a depth of
125" minimum,

Figure 2

5. Reconnect piugs.
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SX CONTROL CONNECTIONS & TROUBLESHOOTING BY SYMPTOM

The primary method of diagnosing SX Gontrol System _
faults is to use the diagnosiic features of tha display and 151 Check Is for Shorts to frame. Voltage on frame

handset. These, alang with the preceding faull code tables, May cause many problems and codes.

aid in the resatution of fhe majorily of faults encourderad. _
If & problem is readily identified through the bulltin diag-  2nd Checks are always loosa/dirty connections al

nostics feature, use the following tables as a secondary  controller and harness connections.
guidea to aid in the idendificaticon of the faul.

TABLE ONE
Failures that Cause Reduced or No Motor Torque

= NOTE =a
Conduct all testing with drive wheels raised off the floor.

Symptom Probable Cause
1a. Line Contactor does nol plck up. No ® Check power and conlirol fuses.
control voltage from positive 1o
negative. ¥ Check battery for low gpecific gravity and connections

for loosenass of braken connacion.

ib. Line Gontactor does nol plck up. ® Check PTC (Positive Temperature Coefficient) for
with control voltage positive 1o haating. If hot to touch, check for proper batiery polarity
negative to control panal.

* Plug In the battery with the key switch OFF. Vollage on
should be baltery volis al P1-1.

® Cloze key switch and check volls at P1-2; voltage should
bea batlery volis. [f not check control fuse FU2

® With key switch and zeal swilch closad, check for battery
volls at P1-6. I zero, check controd fuse, wirlng of
laully key switch. If low check for valt drop across circult
from batlery pos o P1-6.

® With key switch and seal swilch closed, check for
battery volts at P1-2. If zero, check control wire #10
betwaan key switch and seal swilch and control card or faul
saal switch. If low check for volt drop across circult to P1-2

® Check for positive at lina contact coll. P10-2 connection.
If not battery volts check line coil for open or possible loose
connactions.

® Static Relurn o OfFf Fault,
I monitering system waming light on display (1) comes on,
onca the key swilch and seat switch are closed:

® Check for fault in directional control switch.
® Check for faull in wiring 1o directional contral switch

-2
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WIRING

Pump Time Delay

FUNCTION: Controls the power supply 1o the pump driver according bo the control signal input.

Terminals

TEEMINAL TRUCK CONTACTOR VOLTAGEON
p NAE iy DESCRIPTIOM CONDITION YERSEAE
HARMESS # HARMESS #
Mol Activated ay
i MA 52 Contral Signal Oulput
Activated Y
2 i3 13 Battery Megative Always av
Contactor Mot Activaled 12V
3 A2 53 Control Card Input to Delay
Contactor Aclivated 11
BY
4 10 10 Battery Positive Key On
BY

2% = Battary Valt

5-18
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CHECKS & REPAIRS

Commutator Surfaces

UNSATISFACTORY CONDITION

EXAMPLE OF POOR
COMMUTATOR
MACHINING

Bars are low in the middle giving
rse to the brushes riding on
antry and leaving bar edges.
This and the pravious illustralon
indicate the need for batter
mainienance.

UNSATISFACTORY CONDITION

STREAKY FILM WITH
COMMUTATOR WEAR

This is a further development of
the third example, previous
page. Brush grade, machine
applications and working
enviranment all suspect. Earlier
corractiva acton should hava
baen taken.

UNSATISFACTORY CONDITION

DOUBLE POLE PITCH

Darkening of commutator in
sequences two pole pilcheas
apart s due 1o armature fault,
delective coil, riser bars or

| agualizer connections.

318
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UNSATISFACTORY CONDITION

BRUSH CONTACT MARK

Storage of machines, for lengthy
periods, with brushes In position.
Thiz can also result from
aoperation of machine in
prolonged stall conditions.

UNSATISFACTORY COMNDITION

BAR EDGE BURNING
CALISE HIGH MICA

IHustration shows high mica in
avary slol. Same effect can
accur on one bar only. Similar
conditions can be caused by a
high ar low bar.

UNSATISFACTORY CONDITION

SMALL BRIGHT SPOTS

Related to over-loadad
rmachines and low brush pres-
sure. Due 1o sparking under
brush which gives fse 1o spols
belng of a random distribution. If
not corrected, will resull in
scored commllalor.

Order the manual at mid-west-tech.com >



https://www.mid-west-tech.com/manuals/caterpillar-ge-sx-forklift-controller-service-manual-99759-84120/

CHECKS & REPAIRS

Application of Thermal Compound
Due to the minute differencas in the contrel mounting surface and the vehicle mounting surface, small pockets of air waill
be created. Thase air pockels will add to tha ovarall thermal rasistance of the interdace. To avaid these air pockats and
improva tharmal conductvity, thermal compound musl be applied belween the control base plate and tha vehicie mount-
ing surface. The lunction of this compound is to conform fo surface discrapancies, filling gaps and optimizing the metal-
lo-matal contacl ol the coniral and the vehicla.

a) Prepare the two mouniing surfaces (control and vehicle) as indicated abowve.

b) Using a tnangular notchad irowel of 332" (108" +/= .01}, apply the grease 1o the vehicle mounting surface.

¢} Usa straight, non-crossing strokes of the trowsl to apply the compound.

d) Make mullipla vertical passes until a uniform consistency s achiaved.

Adhesive spreader modal SEDOI049 Vehicle surface aler proper grease
application

Mounting the Confrol

a) After contral mounting surface is prepared with heat sink grease, place the copper heat conducting pad on heat
sink grease ard align holes as positionad.

b)) Alter placing the coppar pad, apply haatl sink greasa bo the exposed side af the pad using the same method as
before.

&} Prepare mounting surface of fruck.

d) Place the conirol unil with desired crientation on mounting surface of truck with mounting holes aligned.

8] Move the contral slightly in all direcbons to eliminate voids and enhance the distribution of the thermal compouwnd.

1} Inser all of the mounting hardware (6 or & bolis, MG, necessary for the mounting of the respeactive contral),

g) Tighten these bolts (as per sequence shown in diagrames below) to hall of the nominal torque value {4 #-b).

h) Lastly, tighien tha bolts 1o the nomimal torque valua (B ft-lb), foflowing the same seguence.,

Calibrated torque wrench for hardware nstallation
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Traction Bypass with Pump Control 2

MidWestTech | Caterpillar GE SX Forklift Controller Service Manual | Publication 99759-84120 Order the manual at mid-west-tech.com >



https://www.mid-west-tech.com/manuals/caterpillar-ge-sx-forklift-controller-service-manual-99759-84120/

