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INTRODUCTION

Foreword - Important notice regarding equipment servicing

All repair and maintenance work listed in this manual must be carried out only by qualified dealership personnel,
strictly complying with the instructions given, and using, whenever possible, the special tools.

Anyone who performs repair and maintenance operations without complying with the procedures provided herein
shall be responsible for any subsequent damages.

The manufacturer and all the organizations of its distribution chain, including - without limitation - national, regional, or
local dealers, reject any responsibility for damages caused by parts and/or components not approved by the manu-
facturer, including those used for the servicing or repair of the product manufactured or marketed by the manufacturer.
In any case, no warranty is given or attributed on the product manufactured or marketed by the manufacturer in case
of damages caused by parts and/or components not approved by the manufacturer.

The manufacturer reserves the right to make improvements in design and changes in specifications at any time without
notice and without incurring any obligation to install them on units previously sold. Specifications, descriptions, and
illustrative material herein are as accurate as known at time of publication but are subject to change without notice.

In case of questions, refer to your CASE CONSTRUCTION Sales and Service Networks.

47821916 28/04/2015
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INTRODUCTION

Safety rules

Personal safety

This is the safety alert symbol. It is used to alert you to potential personal injury hazards. Obey all
safety messages that follow this symbol to avoid possible death or injury.

Throughout this manual you will find the signal words DANGER, WARNING, and CAUTION followed by special in-
structions. These precautions are intended for the personal safety of you and those working with you.

Read and understand all the safety messages in this manual before you operate or service the machine.

DANGER indicates a hazardous situation that, if not avoided, will result in death or serious injury.
WARNING indicates a hazardous situation that, if not avoided, could result in death or serious injury.

CAUTION indicates a hazardous situation that, if not avoided, could result in minor or moderate injury.

FAILURE TO FOLLOW DANGER, WARNING, AND CAUTION MESSAGES COULD RESULT
IN DEATH OR SERIOUS INJURY.

Machine safety

NOTICE: Notice indicates a situation that, if not avoided, could result in machine or property damage.

Throughout this manual you will find the signal word Notice followed by special instructions to prevent machine or
property damage. The word Notice is used to address practices not related to personal safety.

Information
NOTE: Note indicates additional information that clarifies steps, procedures, or other information in this manual.

Throughout this manual you will find the word Note followed by additional information about a step, procedure, or
other information in the manual. The word Note is not intended to address personal safety or property damage.
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INTRODUCTION

Personal safety
A WARNING

Risk of harm during maintenance of the machine!
Before you start servicing the machine, attach a DO NOT OPERATE warning tag to the machine in a
visible area.

Failure to comply could result in death or serious injury.

W1242A

Attach a DO NOT OPERATE (TAG) to the machine in an area that is clearly visible whenever the machine is not
operating properly and/or requires service.

Complete the tag information for the "REASON" the tag is attached by describing the malfunction or service required.
Validate the reason for attaching the tag by signing your name in the designated area on the tag.

The tag should only be removed by the person who signed and attached the tag, after validating the repairs or services
have been completed.

47821916 28/04/2015
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INTRODUCTION

Safety rules - Roll Over Protective Structure (ROPS)

A DANGER

Crushing hazard!

DO NOT operate the machine with the Roll-Over Protective Structure (ROPS) removed. Remove the
ROPS only for service or replacement.

Failure to comply will result in death or serious injury.

D0032A

Your machine is equipped with a ROPS (cab or canopy) protective structure.

A ROPS label is fastened to the protective structure and shows the ROPS PIN, the gross weight, approval, regulation,
and model numbers of the machine.

The protective structure is a special safety component of your machine.

DO NOT attach any device to the protective structure for pulling purposes. DO NOT drill holes into the protective
structure.

After an accident, fire, tip over, or roll over, the following MUST be performed by a qualified technician before
returning the machine to field or job side operation:
« The protective structure MUST be replaced.

« The mounting or suspension for the protective structure, operator's seat and suspension, seat belt and mounting
components, and wiring within the protective structure MUST be carefully inspected for damage.

« All damaged parts MUST be replaced.

DO NOT WELD, DRILL HOLES, ATTEMPT TO STRAIGHTEN, OR REPAIR THE PROTECTIVE STRUCTURE. MOD-
IFICATION IN ANY WAY CAN REDUCE THE STRUCTURAL INTEGRITY OF THE STRUCTURE WHICH COULD
CAUSE DEATH OR SERIOUS INJURY IN THE EVENT OF FIRE, TIP OVER, ROLL OVER, COLLISION, OR ACCI-
DENT.

Seat belts are part of the protective system and must be worn at all times. The operator must be held to the seat
inside the frame in order for the protective system to work.

47821916 28/04/2015
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INTRODUCTION

Basic instructions - Prepare machine for service/Return machine
to use

Read and understand all service procedures before beginning any repairs on the machine.

Prepare machine for service

1. Park the machine on a firm level surface.

2. Level the forks and lower the mast to the ground.

3. Make sure the park brake switch is in the park position.
4. Turn the engine OFF and chock all the wheels.

A WARNING

Escaping fluid!

Hydraulic fluid or diesel fuel leaking under
pressure can penetrate the skin and cause
infection or other injury. To prevent personal
injury: Relieve all pressure before discon-
necting fluid lines or performing work on the
hydraulic system. Before applying pressure,
make sure all connections are tight and all
components are in good condition. Never use
your hand to check for suspected leaks under
pressure. Use a piece of cardboard or wood
for this purpose. If injured by leaking fluid,
see your doctor immediately.

Failure to comply could result in death or se-

rious injury.
WO0178A

RAPH12FRK0958BA 1

5. With the key in the ON position, engine NOT running,
operate all hydraulic functions, including the service
brakes, until all hydraulic and hydraulic accumulator
pressure is discharged. Turn the key to the OFF posi-
tion.

6. Open the left engine access door (1) and turn the
battery disconnect switch (2) to the OFF position, if
equipped.

RAPH12FRK0021BA 2
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INTRODUCTION

A WARNING

Battery acid causes burns. Batteries contain
sulfuric acid.

Avoid contact with skin, eyes or clothing. An-
tidote (external): Flush with water. Antidote
(eyes): flush with water for 15 minutes and
seek medical attention immediately. Antidote
(internal): Drink large quantities of water or
milk. Do not induce vomiting. Seek medical
attention immediately.

Failure to comply could result in death or se-
rious injury.

WO111A

A WARNING

Battery gas can explode!

To prevent an explosion: 1. Always discon-

nect the negative (-) battery cable first. 2. Al-

ways connect the negative (-) battery cable

last. 3. Do not short circuit the battery posts

with metal objects. 4. Do not weld, grind, or

smoke near a battery.

Failure to comply could result in death or se-

rious injury.

WO0011A

NOTE: Dual battery configuration shown. Disconnect
both battery negative cables (2) first.

Disconnect the battery or batteries

7. Disconnect the battery negative (2) cable from the bat-
tery or batteries.

8. Disconnect the battery positive (1) cables from the bat-
tery or batteries.

RAPH12FRK0044BA

3

47821916 28/04/2015
8



INTRODUCTION

Return machine to use

A WARNING

Battery gas can explode!

To prevent an explosion: 1. Always discon-
nect the negative (-) battery cable first. 2. Al-
ways connect the negative (-) battery cable
last. 3. Do not short circuit the battery posts
with metal objects. 4. Do not weld, grind, or
smoke near a battery.

Failure to comply could result in death or se-

rious injury.
WO0011A

NOTE: Dual battery configuration shown. Connect both

b

1.

attery positive cables (1) first.

Connect the battery positive (1) cable to the battery or
batteries.

Connect the battery negative (2) cable to the battery
or batteries.

If equipped, turn the battery disconnect switch (2) to
the ON position and close the left engine access door

(1)
Start the machine and allow it to reach normal operat-
ing temperature.

. Verify that all the functions operate correctly.

RAPH12FRK0044BA

RAPH12FRK0021BA

4

5
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INTRODUCTION

Basic instructions - Chain Wear Tables - Roller Chains

Chain wear

The individual joints in a roller chain articulate as they en-
ter and leave the sprockets. This articulation results in
wear on the pins and bushings. Material that is worn away
from these surfaces will cause the chain to gradually elon-
gate. Chains do not stretch. Material is worn from pin and
bushing.

Critical dimensions of the chain are as follows:
« (1) 2X pitch

+ (2) Wear plus 2X pitch

« (3) Elongation due to pin and bushing wear

96091478 1

Elongation is normal and may be minimized by proper
lubrication and drive maintenance. The rate of wear is
dependent upon: the relationship between the load and
the amount of bearing area between pin and bushing, the
material and surface condition of the bearing surfaces, the
adequacy of lubrication, and the frequency and degree
of articulation between pins and bushings. The latter is
determined by the quantity of sprockets in the drive, their
speeds, the number of teeth and the length of the chain
in pitches.

An accurate wear measurement (1) can be made by us-
ing the above illustration. Measure as closely as possible
from the center of one pin to the center of another. The
more pitches (pins) contained within the measurement in-
crease the accuracy. If the measured value exceeds the
nominal by more than the allowable percentage the chain
should be replaced. The maximum allowable wear elon-
gation is approximately 3 % for most industrial applica-
tions, based upon sprocket design. The allowable chain
wear in percent can be calculated using the relationship:
200/ (N), where (N) is the number of teeth in the large
sprocket. This relationship is often useful since the nor-
mal maximum allowable chain wear elongation of 3 % is
valid only up to 67 teeth in the large sprocket. In drives
having fixed center distances, chains running in parallel 96001469 2
or where smoother operation is required, wear should be
limited to approximately 1.5 %.

For example, if 12 pitches (12 pins) of a #80 chain were
measured and the result was 313.944 mm (12.360 in)
or greater (using 3 % as the maximum allowable wear),
the chain should be replaced. Anything less than
313.944 mm (12.360 in) would still be acceptable by
most industrial standards.

47821916 28/04/2015
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INTRODUCTION

WEAR LIMITS ON ROLLER CHAIN

Strand |[No. 40 Chain (08A)[No. 50 Chain (10A)[No. 60 Chain (12A)[No. 80 Chain (16A)
Length
in New | Replace New | Replace New | Replace New | Replace
Pitches
40P 508 mm 523 mm 635 mm 654 mm 762 mm 787 mm 1016 mm 1047 mm
(20.0in) [(20.591in)| (25.0in) | (25.748in)| (30.0in) (31.0in) (40.0in) [(41.220in)
50P 635 mm 654 mm 793 mm 817 mm 952 mm 981 mm 1270 mm | 1308 mm
(25.0in) | (25.748in) | (31.220in) | (32.165in) | (37.480 in) | (38.622 in) [ (50.0in) [ (51.496 in)
60P 762 mm 784 mm 952 mm 981 mm 1143 mm | 1177 mm | 1524 mm | 1568 mm
(30.0in) | (30.866in)|(37.480in) | (38.622in)| (45.0in) [(46.339in)| (60.0in) [ (61.732in)
70P 889 mm 914 mm 1111 mm | 114 mm | 1333 mm | 1371 mm | 1778 mm | 1828 mm
(35.0in) (36.0in) |(43.740in) [ (45.039in) | (52.480 in) [ (54.0 in) (70.0 in) (72.0 in)
80P 1016 mm | 1047 mm | 1270 mm | 1308 mm | 1524 mm | 1568 mm | 2032 mm | 2095 mm
(40.0in) |(41.220in)| (50.0in) |[(51.496in)| (60.0in) [(61.732in)| (80.0in) [ (82.480in)
90P 1143 mm | 1177 mm | 1428 mm | 1473 mm | 1714 mm | 1765 mm | 2286 mm | 2355 mm
(45.0in) | (46.339in) [ (56.220in)| (58.0in) [(67.480in)|(69.488in)| (90.0in) [ (92.717 in)
100P 1270 mm | 1308 mm | 1578 mm | 1635 mm | 1905 mm | 1962 mm | 2540 mm | 2616 mm
(50.0in) [ (51.496in)|(62.126 in) | (64.370in)| (75.0in) [(77.244in)| (100.0in) | (103.0in)
STANDARD ROLLER CHAIN SIZES - NEW CHAINS
Chain No. 150 Chain No. Pitch Width Roller Diameter
40 08A 12.7 mm (0.5 in) 7.9 mm (0.311 in) 7.9 mm (0.311 in)
50 10A 15.8 mm (0.622in) 9.5 mm (0.374 in) 10.1 mm (0.398 in)
60 12A 19 mm (0.748 in) 12.7 mm (0.500 in) |11.9 mm (0.469 in)
80 16A 25.4mm (1.000in) [15.8 mm (0.622in) [15.8 mm (0.622 in)
100 20A 31.7mm (1.248in) [19 mm (0.748 in) 19 mm (0.748 in)
120 24A 38.1 mm (1.500in) [25.4 mm (1.000in) [22.2 mm (0.874 in)
140 28A 444 mm (1.748in) |25.4 mm (1.000in) [25.4 mm (1.000 in)
160 32A 50.8 mm (2.000in) |[31.7 mm (1.248in) [28.5 mm (1.122in)
180 * 57.1 mm (2.248 in) |[35.7 mm (1.406in) [35.7 mm (1.406 in)
200 40A 63.4mm (2.496in) [38.1 mm (1.500in) [39.6 mm (1.559 in)

* No. 150 Number does not exist.
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INTRODUCTION

Torque - Minimum tightening torques for normal assembly

METRIC NON-FLANGED HARDWARE

NOM. LOCKNUT | LOCKNUT
SIZE CL.8 CL.10
CLASS 8.8 BOLT and CLASS 10.9 BOLT and W/CLS8.8 W/CL10.9
CLASS 8 NUT CLASS 10 NUT BOLT BOLT
PLATED PLATED
UNPLATED W/ZnCr UNPLATED W/ZnCr
M4 2.2 N-.m (191b | 2.9 N-m (261b | 3.2 N-.m (281b | 4.2 N-.rn (371b 2 N-m (18 Ib in) ?.9 N-m (26 Ib
in) in) in) in) in)
M5 4.5 N-m (401b | 5.9 N-_m (521b | 6.4 N-_m (571b | 8.5 N-!'n (751b 4N-m (36 Ib in) :‘3.8 N-m (511b
in) in) in) in) in)
M6 7.5N'm (661b | 10N-m (891b | 11 N'-m (961b |15N-m (128 1b | 6.8 N-m (601b {10 N-m (89 Ib
in) in) in) in) in) in)
M8 18 N'm (163 1b | 25N'm (217 1b | 26 N-m (2341b [ 35 N-m (311 1b | 17 N-m (151 1b |24 N-m (212 Ib
in) in) in) in) in) in)
M10 |37 N-m (27 1b ft) | 4° N'Tt)(% b 152 N-m (38 Ib )| 7° N'rf':)(m b | 33 N'rf':)(zs b ft? N'm (351
M12 |64 N-m (47 Ib ft) 85 N-r;r:)(63 Ib 91 N-m (67 Ib ft) 121 N-fr?) (901b | 58 N-r;:)(43 Ib ?t:; N-m (61 Ib
M16 158 N-m (116 Ib 210 N'm 225 N-m (166 1b|301 N-m (222 Ib|143 N-m (106 Ib{205 N-m (151 Ib
ft) (155 Ib ft) ft) ft) ft) ft)
M20 319N'm (2351b 425 N'm 440 N'm (325 1b|587 N'm (433 1b|290 N-m (214 1b {400 N-m (295 Ib
ft) (313 1b ft) ft) ft) ft) ft)
M24 551 N-m (410 1b 735 N-m 762 N-m (560 Ib 1016 N-m 501 N-m (370 1b|{693 N-m (510 Ib
ft) (500 Ib ft) ft) (750 Ib ft) ft) ft)

NOTE: M4 through M8 hardware torque specifications are shown in pound-inches. M10 through M24 hardware torque
specifications are shown in pound-feet.
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METRIC FLANGED HARDWARE

NOM. CLASS 8.8 BOLT and CLASS 10.9 BOLT and LOCKNUT LOCKNUT
SIZE CLASS 8 NUT CLASS 10 NUT CL.8 CL.10
W/CL8.8 W/CL10.9
BOLT BOLT
PLATED PLATED
UNPLATED W/ZnCr UNPLATED W/ZnCr

2| 24N'm 211b [ 32N'm (2810 | 35N-m (3116 | 46N-m (4116 | 22N-m (191b [3.1 N-m (27 Ib
in) in) in) in) in) in)

s | 49N-m (431b | 6.5N'm (581b | 7.0N-m (621b | 9.4N-m (831b | 4.4 N-m (39 b [6.4N-m (57 Ib
in) in) in) in) in) in)

s | 83N'm (731b | 11N-m (961b | 12N-m (1051b | 16 N-m (1411b | 7.5 N-m (66 Ib |11 N-m (96 b
in) in) in) in) in) in)

s | 20Nm (1791b | 27 N'm (240 1b | 29 N-m (257 Ib | 39 N-m (343 1b | 18 N'm (163 Ib |27 N-m (240 Ib
in) in) in) in) in) in)

M10 |40 N-m (30 b ft)| 4 N"f';)(“o b {57 N-m (@210 ft)| 77 N";‘t)(ss b {37 N-m (27 Ib ft) | 53 N-m (39 I ft)

12 |70Nm (s2iby| 92N (6910 | 100N (741 | TSN OB IE |63 Nm (47 1b )| 01 Nom 67 10 1)

\11g_| 174 N'm (128 1b [231 N-m (171 1b| 248 N'm (183 1b[331 N-m (244 1b 158 N-m (116 Ib | 226 N-m (167 b
ft) ft) ft) ft) ft) ft)

‘120 | 350 N-m (259 Ib (467 N-m (345 b 484 N-m (357 Ib| 645 N-m (476 Ib| 318 N-m (235 Ib | 440 N-m (325 Ib
ft) ft) ft) ft) ft) ft)

"1>s | 607 N'm (447 1 [809 N-m (597 1b[838 N-m (618 1b| 1118 N-m | 552 N-m (407 Ib
ft) ft) ft) (824 Ib ft) ft)

IDENTIFICATION

Metric Hex head and carriage bolts, classes 5.6 and up

1. Manufacturer's Identification

2. Property Class

Metric Hex nuts and locknuts, classes 05 and up

20083680 1

20083681 2
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INTRODUCTION

1. Manufacturer's Identification

2. Property Class

3. Clock Marking of Property Class and Manufacturer's Identification (Optional), i.e. marks 60 ° apart indicate Class
10 properties, and marks 120 ° apart indicate Class 8.

INCH NON-FLANGED HARDWARE

NOMINAL | SAE GRADE 5 BOLT | SAE GRADE 8 BOLT (';'OCKNUT e
SIZE and NUT and NUT 72 Bill 59 || (SRS Uil (S
BOLT BOLT
UN- UN-
PLATED | PLATED PLATED PLATED
or W/ZnCr or PLATED W/ZnCr
PLATED GOLD SILVER GOLD
SILVER
8N'm (711b [11N-m (@7 1b| 12Nm 16 N°m — [12.2N'm (109 1b
1/4 in() in)( (106 bin) | (1421bin) |83N'M (7S1bin) in)(
oo 17 N'm 23N'm 24 N'm 32N'm [17.5Nm (1551b | 25N'm (220 1b
(150 Ib in) (204 1b in) (2121b in) (283 Ib in) in) in)
3/8 30N r:t)(22 Ib (gg m) 43N rf"t)(?” b|S7N rfr:)(42 bl 31 N-m (23 1b ft) | 44 N-m (33 Ib ft)
7116 48 N'r:t)(% Ib (ig I"L"}I) 68 N'Tt)(so Ib91 N";:)(W bl 50 N-m (37 1b ft) | 71 N-m (53 Ib ft)
74N'm (541b| 98 N'm 104N'm | 139Nm 108 N-m (80 Ib
112 ft)( 731bft) | (77ibf) | (1031bf) | 7EN'M (5610 ) (
107Nm | 142Nm | 150Nm | 201 N-m 156 N'm (115 Ib
9/16 (791bft) | (1051bft) | (111Ibf) | (1481 |1TIN'M(B210fY) ft)(
s 147N'm | 196N-m | 208N-m | 277N'm | 153N-m (113 1b | 215 N-m (159 Ib
(1081bf) | (1451bf) | (1531bf) | (2041b ft) ) )
" 261N'm | 348N-m | 369N-m | 491 N-m | 271 N'm (200 1b | 383 N-m (282 Ib
(1931bf) | (2571bft) | (@721bf) | (3621b ) ) ft)
” 420Nm | 561N-m | 594N-m | 791N-m | 437 N'm (323 Ib | 617 N'm (455 Ib
(3101bf) | (#131bf) | (438Ibf) | (584 1b ) ft) )
1 630N'm | 841N-m | 890Nm | 1187 N-m | 654 N-m (483 Ib | 924 N-m (681 Ib
4651bft) | (6201bft) | (6561bft) | (8751b ft) ) )

NOTE: For Imperial Units, 1/4 in and 5/16 in hardware torque specifications are shown in pound-inches. 3/8 in
through 1 in hardware torque specifications are shown in pound-feet.
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