938F

Wheel Loader

Cat” 3116 Engine

Gross power

Flywheel power
Bucket capacities 21t025m
Operating weight 13030 kg

149 HP

150 HP
27510325y
28,7311b




938F Wheel Loader

State-of-the-art design and superior quality allow you to maximize productivity.

Engine Power Train Traction Control System

Cat 3116 engine s built for Automatic power shifl transmission Caterpillar® electronic system
performance. durability, serviceability s on-the-go speed and direction automatically transfers torque to the
with excellent fuel economy and low es. while heavy duty axles with wheel with the best traction. Operates

emssions. pg. 4 enclosed wet disc brakes are designed o on all four wheels independently and
to provide optimum performance in all provides the manewverability of an open
kinds of applications and operating differential with the power of o limited
environments, pg. 5 slip. pg.%
=

Top performance.

Caterpillar high-tech design provides
excellent breakout force, fast load and cyele
times, and precise maneuvering.

Reliable, durable operation.
Rugged construction and
easy maintenance
guarantee long life with
low operating costs.

b




Operation Specifications

General purpose Penetra- | High Lift
bucket tion Arrange-
hucket ment
Rated bucket capacity m' 25 2.3 21 2.1 same
v’ 325 3.00 275 275 same
Bolt-on  Teeth & | Bolt-on  Teeth &  Bolt-on | Bolt-on Weld-on
edges gl edges edges adapter adapter
Struck capacity m' | 208 2 1.99 1.83 1.93 1.93 181 same
yd' 274 274 2,60 2,52 2.52 237 same
Width mm 2706 2740 2740 2740 2740 73 same
tt/in ¥ 105" 90 LE oo @i L SAME
Dump elearance at full mm 2846 2739 2739 2739 2739 2763 +426.4
Tift and 435° discharge** ft/in 94" o0 90" ¥ao' o L +14.5
Reach at full life mm 10604 106 1106 1106 1192 +67.7
and 437 discharge™* [tfin 3'3.5" 375" 375" I Ea" 3" +2.7
Reach at 45° discharge and mm 1501 1350 1550 1550 1458 | 42484
2130 mm (7 fuLd in) clearance fiin | 4'11" 517 L s 49" +137
Reach with [ift arms min 2235 2382 282 2342 1379 +374.5
harizontal and bucket level fifin 74" 70" 7 7l T +14.7
Digging depth min 48 23 48 23 23 -61.3
in 1.90 (.90 1.0 [EET) 0,90 24
Cverall length®+ i 7281 7439 T439 7439 T414 +4723
ftfin 2311 245" 24' 5" 24' 5" 24' 4" +18.6
Owverall height with bucket min S84 U4 4903 4993 4949 +363.7
a full raise ftfin 16" 5" 168" I 5" 16'5" 163" +14.3
Laader clearance circle with m 11.92 1204 12.04 1204 12.06 +430.0
bucket in carty posilion ifin g 306" Ay e" 38" 397" +16.9
Static tipping foad straight* kg | 10053 9960 10 136 9934 10 108 107 -1373
Ih 22167 21,962 22,350 21,905 22,288 22088 -3027
Static tipping load kg BE43 8750 R91a 8727 #8391 BRM =1241
Tull 40° tum*™ [} 19,494 19,294 19,660 19,243 19,605 19413 -2736
Breakout force®*= kg 12326 12328 13288 12326 13 288 13288 =558
13 2TIT 27T 29,301 27,1719 29,311 29,301 -1230
Operating weight* kg 13030 13110 13027 13112 13029 13072
I 2/, T7IT 28,908 28,725 28912 28,729 28,824

Bgf{?‘ Bucket Selection Guide * Statictipping load and aperating weight shown are based an
e standard machine configuration with sound-suppression cab and
o o — ROPS, 20.5 A5 XTLA {L-2) tires, full fusl tank, coolant, lubricants
PR . and operator.

** Dump clearance, reach and overall length dimensions for bucket
i an - T equipped with teeth reflect actual dimensions, SAE JT32C allows
- erers et oy - dimensions for bucket with teeth to reflect the dimension using the
cutting edge. Caterpillar Inc. uses actual equipped bucket
Ll - o . " - dimensions.
Material Density m Under utilizad #&+ Measured 102 mm (4.0%): behind tip of cutting edge with bucket
m Dptimum hinge pin as pivot point in accordence with SAE J732C,

m Maximum load #eer Al buckets shown can be used on the high lift arrangement. High
lift eolumn shows changes in specificatians from standard lift to
high lift, Add ar subiract as indi to or frem specil {7 given
for apprapriate buckat to caleulate high lift specifications.
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All dimensions are approximate
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# Dimensions vary with bucket, |, 07 _ umen Mote: Dimensions listed
Refar to operating i S ': are far machines
spacifications chart on page 14 hd equipped with
20.5 A25 XTLA (L-2] tires.
Tread width for all tires 2090 mm (827
Change in Change in
Ground vartical operating
Widih aver tires clearance dimensions weight
mm inches mm inches mm inches kg [}
20.5-25 12 PR (L-2) 2607 102.6 401 158 1 M a0 -132
20.5-25 12 PR (L-3) 2602 1024 427 168 2 1.06 B 187
20,5 R25 XTLA (L-2) 2601 1024 400 157 — — — —
20,5 R25 GP-2B (1-2/3) 2505 1022 410 161 10 039 130 287
20.5 R25 XHA (L-3) 2594 10201 406 159 6 024 172 379

Supplemental Specifications
Change in Operating Change in Articulated Static

Weight Tipping Load

kg Ib ka 1]

Remove cab only, ROPS -198 -437 -1591 -421
20.5-25 12 PR (L-2) -6l -132 -39 -8
20.5-25 12 PR (L-3) &5 187 56 123
20.5 R25 XTLA (L-2} = o i =
20.5 R25 GP-2 B (L-2/3) 130 287 B 190
20.5 R25 XHA (L-3) 172 379 114 251

Mate: Tire options
include tires and
rims,
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Cab

Caterpillar eab and Rollover Protective
Strociure (ROPS) are standard in North
America, Europe and Japan.

Tires

Tubeless, nylon, loader-design tires.

Steering

Full hydraulic pawer steering.

Features

meets OSHA and MSHA limits for
operater and sound exposure with
doors and windows closed (according
to ANSISAE 11166 JULRT)

ROPS meets the following criteria:
— SAE I3%94

— SAE 1040 APRES

— IS0 3471-1986

also meets the following criteria for
Falling Objects Protective Structure:
—SAE J231 JANSI

— IS0 3440-1984

Note

When properly installed and maintained,
the cab offered by Caterpillar when
tested with doors and windows closed
according to ANSUSAE 11166 MAYS0,
meers OSHA and MSHA requirements
for operator sound exposure limits in
effect at time of manufacture, The
operator sound pressure level is

75 dB{A) when measured per [SO 6394
or 86662EEC,

Bucket Controls

Pilot-operated lift and tilt circuits.

5-R25 GP-2B (L-2/3) steel radial
20.5-R25 XTLA (L-2) steel radial
L5-R25 XHA (1-3) steel radial

Note

In certain applications (such as load-and-
carry work) the loader's productive
capabilities might exceed the tires'
tonnes-km/h (ton-MPH) capahilities.
Caterpillar recommends that you consult
atire supplier w evaluate all conditions
before selecting a tire model,

e e
Service Refill Capacities

Lift circuit features

w four positions: raisc. hold, lower and
float

= can adjust automatic kickout from
horizontal o full lift

Tilt circuit features

® three positions: tilt back, hold and
dump

can adjust automatic bucket positioner
Lo desired loading angle

doesn't require visual spotting

Cantrols
® (wo lever control standard
» three lever control optional

Liters Gallons
Fuel tank 210 55
Cooling system 48 12.7
Crankease 20 53
Transmission 30 79
Differentials and final drives
front 24 6.3
rear 27 71
Hyvdraulic syste
{including tank) a0 238
Hydraulic tank 53 14.5
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Ratings

Minimum turming radivs

SAB0 mun (157
Steering angle, each direction 40°
Hydraulic output at 2597 RPM and 6900
KPa (1000 psi)

102 liters/min (27 gpm)

Relief valve

setting 22 800 kPa (3306 psi)

Features

= center-point frame articulation

= load sensing hydraulic steering pump
front and rear wheels track
flow-amplified, closed-center,
pressure-compensated system
steering-wheel operated metering
pump controls flow (o steering
cylinders

Tull-Mow filtering

adjustable steering column




e e SO B ¢ o T
Axles

Fixed fronl, oscillating rear (£157),

Ui v By i el S e S s ot e
Brakes

Meet the following standards: OSHA,
SAE J1473 DECE4, 150 3450-1985.

[T
Final Drives

Planetary final drives consist of ring
gears and planetary carrier assemblies.

Features

= maximum single-wheel rise and fall:
543 mm (21.4")

differentials, enclosed brakes and
final drives included

threaded nuts 1o set bearing pre-load
= Duyp-Cone Seals between axle and
housing

uses SAE 30W (oil change interval:
2000 hours or 1 year)

Service brake features
full-hydraulic actuated, oil-dise
brakes

completely enclosed and sealed
adjustment-free

separate circuits for front and rear
axles

dual pedal braking system with
switchable left or right pedal

Parking brake features

= mechanical, shoe-type brake
= mounted on driveshalt

= pull-cable operated

Features
= ring gears are pressed in and doweled
to axle housings
= carrier assemblies include:
planet gears with full-floating
bronze sleeve bearings
— planet shafts
— retaining pins
— bearings
— sun gear shafls
— planetary carriers

Loader Hydraulic System

Open-centered, interrupted series system with full-flow filtering, System is completely sealed. Pilot-operated controls,

Implement system, vane-type pump

OCutput at 2597 RPM and
GO00 kPa (1000 psi)
with SAE 10W oil ar 66°C (150°F)

163 liters/min 43 gpm

Relief valve setting

24 800 kPa 3600 psi

Cylinders, double acting:
lift, bore and stroke

120.7 % 693 mm 475 x 27.25"

Cylinder, double acting:
tilt, bore and stroke

139.7 x 527 mm 5.5 20.75"

Pilot system, vane-lype pump
Ourput at 2597 RPM and

6900 kPa (1000 psi)
with SAE 10W oil at 66°C (150"F)

102 liters/min 27 gpm

Relief valve setting

22 80O kPa 3306 psi

¥ ic cycle time seconds
Ruise 6.0
Dump 1.4
Lower, empty, float down 18
Toal 10.2
Features

= completely enclosed system

= Jow effort, pilot-operated contrals

w full-flow filteri

® reusable couplings with O-Ring Face
Seals

938F Wheel Loader specifications 11
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Engine
Four-stroke cycle. six-cylinder 3116 turbocharged diesel engine,

Ratings at 2200 RFM*  »w HP *Power rating conditions
Giross power 111 149 = hased on SAE 11349 fard

fap e — ——— e
Transmission

Countershaft power shift transmission
with four speeds forward and three

TEVETsE,

conditions of 25°C (77°F) and 99 kPa

Net power 104 140 :
{29.32 in Hg} dry barometer
The following ratings apply at 2200 = used 357 API gravity fuel having
RPM when tested under the specified an LHV of 42 780 klkg
standard conditions for the specified (18,390 Bu/lh) when used at 30°C
standard: (B6°F) [ref. a luel density of
Net power W HP P B38.9 /L (7.001 IS, gal)]
Caterpillar 104 140 — = et power advertised is the power
1509249 104 140 = available ar the flywheel when the

—— = engine is equipped with fan,

SAE 1140 Ivm L] alternator, air cleaner, and muffler
EEC 80/1269 104 140 _ = no derating required up to 2550 m
DINT0020  — = 145 (8366 f1) altitude

Di Features

- » direct-injection fuel system with
Bore _105 mm 4.13in individual adjustment-free unit
Stroke 127 mm 3.0in injectors for cylinders

3-ring aluminum-alloy pistons, cam-
ground, tapered and cooled by oil
spray

tapered connecting rods

The 3116 meets the following emissions uniflow cylinder head design with
requirements: two alloy-steel valves per cylinder

Displacement 6.6 liters 403 cuin

» EEC JAN 1908 = deep-skirted cast cylinder block
« US EPA JAN 1997 = induction-hardened, forged crankshalt
® Japan MOC APRIL 1997 = oscillating roller-followers

qrWh n direct-clectric 24-volt starting and
Hydrocarbons (HC) 0.28% charging system witEI: twa 12-volt,
Carbon monoxide {CO) 1.45 100:amp-Hour batteries
Nitrous oxide (N0) fll

[Engire Power Engine Torque:
Tbhpt LBFT

BSFC
p-hi

T ]
Engine fL.F.M.

[
T4l wmmmm
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Maximum travel speeds
|standard 20.5-25 tires)
kmh MFPH
Forward | 70 43
2 127 79
3 22.0 13.7
4 379 23.6
Reverse | 70 43
2 127 79
3 220 13.7
Features

single lever to control both speed and
direction

separate control to lock in neutral
single-stage, single-phase torque
converter

automatic shift capability

quick gear kickdown button

F-37 high energy friction material
provides long clutch life

externally mounted contrals with
quick disconnects for easy in-vehicle
checks

high contact ratio gears are precision
ground for quieter operation



Hydraulics

Powerful hvdraulics arve the invisible force behind the loader's muscle and flexibility.

High capacity lift. Quick hydraulics
make it easy to lift heavy, full bucket
loads. Pilot control valves reduce
operator effort and provide precise
bucket control. The bucket
automarically returns to a preser 1ifi
height and digging angle, which ensures
accuracy and cuts down on operator
distractions,

Large-bore lift and tilt cylinders cnsure
efficient Joad handling.

Cat's XT-3 hydraulic hose is
exceptionally strong and flexible.

\/ 0-Ring Face Seals provide positive. dry

sealing

Smooth, efficient steering. Load
sensing steering maximizes machine
performance by directing power
through the steering system only when
needed. When the machine is not
steering, more engine power is available
1o generate crowd, breakout and lifi
forces. Load sensing reduces
horsepower draw by up to 8%, resulting
in increased fuel uronon1_\,'.‘-!..atgu--b0m
steering cylinders allow excellent
maneuverability,

Automatic Ride Control. This Caterpillar
system uses a nitrogen-oil accumulator
in the hydraulic [ift circuit that acts as a
shock absorber, Automatic Ride Control
System benefits include a more
controlled ride, less dynamic stress on
structures and components, reduced tire
flexing and greater payload retention.
Collectively these benefits contribute 1o
improved operator efficiency. lower
operating cost and enhanced
productivity,

e b b e e e e e e e s S i s .
Complete Customer Support

When vou buy a Cat machine, you get Caterpillar's total
commitment {o customer support.

Easy maintenance, In addition to the

servicing features built into the engine

(see page 4), the Y38F includes:

» Hinged doors for access to battery
hoxes.

= Diagnostic connector o analyze

elec functions quickly.

Ground-level access to lubrication

peints.

Hydraulic pressure taps for checking

hydraulic pressures.

Hinged and removable doors for

access Lo engine,

Removable floor plate in the cab

prowides for transmission control

valve access,

Cat dealers are also available to help
you manage your machine service, Ask
ahout our preventive maintenance
prograns,

Parts availability. Most Cat parts are

immediately available from any dealer.
Cat dealers rely on our worldwide

computer network to find parts instantly

and minimize your machine downtime.
Many components are economically
available as Caterpillar Remanufactured
parts.

Flexible financing. Y our dealer can
arrange affordable financing for the
entire Caterpillar line, Talk to your
dealer to learn how terms can be
stroctured to meet your cash flow
requirements



Buckets

Seven buckets are available, allowing yvou tailor the machine 1o the job.

Tooth Options

Flush Mount

Twe Strap
Two Bolt

Bottam Strap

Unitooth

Rugged design. All buckets are built
with shell-tine construction that resists
twisting and distortion. Replaceable,
bolt-on wear plates protect the bucker
bottom. Patented Cat Corner Guard
Cutting Edge System protects the
corners for long-term wear,

General purpose buckets — excellent
for excavating, stockpiling and general
purpose work — feature:

= Bolt-on wear plaes

= Sloped floor

& Straight, sharp sidebar

Penetration buckets— excellent for site
preparation work— feature:

Full-width hackdrag edge

Forefaft wear strips

Flat floar

Curved, sharp sidebar

General purpose buckets are
available with teeth, teeth and
segments or reversible cutting edges.
All aptians holt on,

Penetration buckets are the right
choice for moderate breakout force.
The fush-mount teeth are welded on,

-

LX)

Tip Options

Short Long




1 Exceptional all-around visibility
reduces strain and fatigue, making
operators more productive.

e

Caterpillar Monitoring System with
electronic analog gauges is a highly
effective and reliable warning and
diagnostic system. As a warning
system, it constantly checks machine
functions and tells the operator when
the:
gauges display fuel level,
temperatures for engine coolant,
transmission and hydraulic oil,
engine RPM and gear range. Also
displays hour meter, odometer and
opticnal digital speedometer!
tachometer readings. As a diagnostic
systen, it identifies conditions,

s a1 problem. Basy-to-read

shows current readings and plays
back maximum or highest readings
registered during recent oper;

w

Automatic shift control allows the
operator to concentrate on the work,
not gear selection. Preset factory
shitt points ensure each shitt ocours
at optimum torgue. A switch allows
the operator to select either aulomatic
or manual shifting, The low-cffon
shift control allows one-hand shifting
for speed or directional changes,

Quick Gear Kickdown Button lets the

ly downshifl to a lower

=

operator ea

gear, [f's a convenient way to

downshift that saves time,

nered

55
bucket fill factors and lowers cycle
times.

Ignition key start/stop switch
positioned for easy machine starting
and stopping.

.

Steering column adjusts Lo multiple
positions, The leather-like steering

wheel and transm:
provide a sure grip and comfortable
feel. The hom is conveniently

d in the center of the steering
wheel.

s10n control

loc

7 Transmission neutralizer lockout
switch enables the lefl or right brake
pedal to be used as a brake/mneutral-
izer or brake only. Switch is on the
right hand console.

8 Convenient pilot-operated bucket
controls allow for precise bucket

wding and dumping. Optional third
valve and single lever control are
available,

3 New Contour Seat is designed for
comfort and support. Seat cushions
ire on the lower back
ehs while allowing
unrestricted arm and leg movement.,

10 Built-in storage space s designed 1o
hold cups, lunch box, thermos and
personal items,

11 Repositioned vents th
cab keep fresh uir flov

izheul the
ng while
iting, cooling,
capability

improving the cab's he
defrost and def
Radio Ready

12-volt conve

neans this cab includes

T 2-amp), speakers,
wiring and brackets for
entertainment of communications radio
installation,

antenna, all

Windshield washers/wipers with in-
the-bl

le washer delivery sy

standard features on front and ¢
windows. Front wip

speed capability,

s intermiltent



Operator's Statio
Comfort and control — guali ion will help n




L e e P LS e
Power Train
The Cat power train makes dependable performance a standard feature.

1 Heavy duty axles and brakes are
designed w last in all kinds of
operating conditions. Planetary final
drives use full-floating bronze slecve
bearings in the planet gears and
differential pinion, Oil-dise brakes are
adjustment free and fully enclosed 1o
lock out contaminants, Patented Duo-
Cone Seals between the axle shafts
and housings keep lubrication in and
dirt out. Oseillating rear axle ensures
four-wheel ground contact for
traction and stability, even on rugged
terrain,

Power shift transmission with
automatic shift capability is designed,
developed and built by Caterpillar. The
clectronically controlled powershift
transmission allows full-power speed
and directional changes. [ts fully
modulated shifls increase component
life, productivity and reduce operator
fatigue.

2 Optional Traction Control System is o

state-of-the-an Caterpillar electronic
system, Sensors {A) measure axle
shafl rotation and vehicle articalation
(B). When a tire slips, the system
applies the service brake and torque is
transferred through the differential 1o
the wheel with the better traction,
whether rraveling straight ahead or
turning. An energy management
system monitors brake energy and
protects the brake system by
automatically reducing brake pressure
as needed. The system operates on all
four wheels independently, providing
the manguverability of an open
differential and the power of a
limited slip.




3116 Engine

The six-cylinder, turbocharged engine is built for power,
reliability, economy and low emissions.

Powerful performance. The 938F
performs at full-rated gross power of
111 kW (149 hp). The four-stroke cycle
design delivers long power strokes and
efficient fuel combustion with low
emissions. The turbocharged Caterpillar
3116 engine is precisely engineered and
stringently tested to maintain a tradition
of quality. It does it all with profit-
boosting performance, heavy duty
durability and reliability, built-in
serviceability and excellent fuel
economy.

1 Turbocharger enhances performance
and engine efficiency, especially at
high altitudes.

2 Crankshaft is forged and induction
hardened for long-term durability.

3 Individual, high-pressure unit
injectors atomize fuel efficiently for
economy and low emissions.

4 Deep skirt designed block
5 Low mounted oil pump
6 Silicon aluminum alloy pistons

7 Camshaft roller followers

Modular radiator cools efficiently. Grill
swings out for easy repair or installation
of individual modules, and sight gauge
allows for quick check of coolant level.

Easy maintenance. The engine can be

rebuilt for a second life. Caterpillar

remanufactured parts are available to

economically replace many

components. Some innovative

maintenance features of the 3116

engine:

= Parent-metal cylinder block can be
rebored twice and dry-sleeved.

= Connecting rods can be removed
through the tops of the cylinders.

= Camshaft followers and pushrods can
be easily replaced without removing
the camshaft.

= Water pump can be serviced as a unit
or rebuilt.




Operator's Station
Ergonomically designed for total
machine control in a comfortable,
roomy environment. All control levers,
switches and ganges are pnmu{mul 1o
maximize productivity, Fay
v read Carerpiliar Monitoring
Jeatures electronic analog gauges.

Automaic rransmissfon with quick gear

Kickdown capability oprinizes
praduction. pg. 67

Buckets
Wide selection of general purpose and
penetration buckets — along with
various tooth and tip options — allows applications, giving the 938F
you o match the machine to the job, exceptiondl lift capacity and load
po.8 handling, Load sensing steering
& supphes power only when it's needed,
Pilor controfled hydrawlic vadves reduce

Hydraulics
Powerful Caterpillar hydraulics provide
strengih and versatility for various

operator effort and provide precise

bucker control. pg. 9




Standard Equipment

Standard equipment may vary. Consult your Caterpillar dealer for specifics.

Alternator (50-amp)

Automatic bucket positioner

Automatic [ift Kickout

Back up alarm

Batteries (two 1 2-volt, 100 amp-hour)

Brakes, full hydraulic, enclosed wet-
dise

Cab with sound suppression, canopy
and rollover protective structure
{ROPS)

Caterpillar Monitoring System

Coolers (engine oil and trunsmission
oil}

Counterweight

Diagnostic connector

Drawhar hitch with pin

Engine enclosure, locking

Fenders, front and rear

Gauges (engine coolant, transmi
and hydraulic oil emperature, fuel
level, digital tachometer and gear
range indicator)

Heater/defroster/pressurizer

Horn, eleciric

Indicators (engine air filter and hour
meter)

Key (single key for cab and access
doors)

1o

Optional Equipment

With approximate changes in operating weights,
Optional equipment may vary, Consult your Caterpillar dealer for specifics.

Lights (front and rear), Halogen

Lawck thydraulic implement cantrol
levers)

Muffler

Radiator, multi-row medular

Rearview mirrors, interior

Seat, contour (fully adjustable)

Seat belt, retractable, 75 mm (3") wide

Sight gauge (for engine coolant and
hydraulic tank)

Starting and charging system (24-volt)

Tires isce page 13)

Tool box (lockable)

Windshield washers/wipers, wet-arm
(front and rear), front intermittent

kg I} =] [
‘_-\jr rondilio_njn_g. <R134.1 frigerant) 73 161 Hydraulic oil covling package 36 123
Buckeis R see page |4 Hydraulic arrangement, three valve 56 123
Cab removed, ROPS remains -198 437 Mirrors, outside mounted 28 62
Differentials: Ride Control System 22 49
NoSPIN (rear only) 2 Seal, air suspension 40 &8
Limited Slip (front and rear) 8 18 Signal lights, directional & I8
Field installed atachments: Starting aids:
Ciuard, power train B3 183 Air intake heater 3 12
ngine coolant heater, 120-volt, 220-volt Engine caolant heater, 120-volt L4 3
Lighting system, warning (rotating beacon} Ether starting aid 1 2
Mirrors, outside mounted Receptacle, 120-volt, 220-volt 3 7
Emergency starting receptacle .gecugg, supplemental 50 110

Radie, AM/FM cassette in fixed mounting or quick relense
VErsions

Traction Control System

Voltage converter, S-amp, 13-25 amp
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