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1. GENERAL
1.1 PURPOSE

The purpose of these guidelines is to give the 
bodybuilder advice and assistance to enable him 
to obtain a homogeneous and optimally 
functioning assembly of superstructure and DAF 
chassis.

1.2 ADDRESSES TO CONTACT

In these guidelines the designation "DAF" refers 
to the responsible subsidiary or importer of DAF 
Trucks N.V. in the country concerned.

1.3 VERIFICATON OF 
SUPERSTRUCTURE

In view of vehicle safety, product liability and the 
quality standards set by DAF, it is not permitted to 
make changes to the design of the vehicle 
without prior consultation with and written 
permission from DAF.

Superstructures fitted fully in keeping with these 
guidelines do not require verification. DAF is 
always willing to answer any questions in this 
field.

Whenever these guidelines are not fully 
conformed to, and in all cases not provided 
for in these guidelines, consultation with and 
verification by DAF is required.

Requests for such verifications can be submitted 
to DAF by sending in duplicate, functional 
description, drawings and engineering 
calculations of all systems that are affected by the 
intended modification. If found in order, one set 
will be returned by DAF with a declaration written 
down in letter of "no objection" (LONO) and 
possibly accompanied by some comments with 
regard to the construction to be used.

The manufacturer of the superstructure should in 
all cases ensure that the operations carried out 
on the vehicle fully comply with the applicable 
quality standards.

The manufacturer of the superstructure should 
make sure that moving parts of the vehicle 
chassis, in particular the propeller shafts, cannot 
be restricted in their operation by, for example, 
parts of the superstructure and/or mountings. All 
components must remain easily accessible for 
maintenance and repair! Work on the vehicle 
should at all times be done by qualified staff.

The supplier of the superstructure will under 
all circumstances remain fully responsible for 
the product supplied by him and, in view of 
the safety of the user, he must deliver the 
product with clear information, instructions 
for use and/or documentation with respect to 
the superstructure and any additional 
equipment. Prior to delivery to the customer, 
the bodied vehicle should be inspected by the 
DAF dealer. DAF cannot be held liable for any 
consequences of the actions of third parties.

Machine directives and CE marking
If the superstructure (or parts of it) can be 
qualified as a machine, special attention should 
be paid to the machine directive and the CE 
marking. If necessary, consult the authorities 
concerned.

For the integration of the superstructur with 
related vehicle systems, see Section 
7: "Electrical system general".

1.4 STATUTORY REQUIREMENTS

The superstructure and any vehicle modifications 
connected with it must in all respects comply with 
the statutory requirements in the country 
concerned.

As DAF builds its commercial vehicle chassis 
fully in accordance with the statutory 
requirements in force, the responsibility for the 
bodied vehicle rests with the bodybuilder.

When the bodied vehicle is inspected, DAF is not 
responsible for problems caused by the 
superstructure or by parts fitted and/or modified 
by third parties.
© 201122  7
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1.5 VEHICLE SPECIFICATION AND 
LAYOUT DRAWINGS

In determining the right chassis and body 
specifications, it is essential that the three parties 
involved, customer, bodybuilder and DAF, 
should each bring in their own specialism. 
Intensive consultation is the only way to obtain an 
optimum result. This consultation requires the 
availability of all Technical data, such as vehicle 
specifications and layout drawings (DAF 
bodybuilders' drawings), and the possibility of 
forming a quick assessment of all the technical 
possibilities with their specific advantages and 
disadvantages.

DAF's professional transport advice system, 
TOPEC, has been developed especially for this 
purpose and is also available to the bodybuilder. 
TOPEC enables fast calculation of the effects of 
particular vehicle dimensions on, for instance, 
weight distribution, coupling position, turning 
circle and axle load pattern during unloading. 
Requests for TOPEC calculations can be 
submitted to DAF.

Layout drawings
The chassis bodying possibilities can be 
determined on the basis of the very detailed cab/
chassis layout drawings showing many 
dimensions and component positions. These 
drawings are available from DAF and they can be 
found as digital files on the internet 
(www.daf.com).
Additionally, DAF can supply on request (chassis 
number specific) a CAD file in either the 3D-DXF 
or 3D-STEP 2.14 file format showing the main 
chassis longitudinal with full hole pattern. Contact 
DAF for applicable cases with complex 
superstructures like heavy cranes.

TOPEC availability to the bodybuilding 
industry
The TOPEC program is available in two versions: 
'TOPEC View' and 'TOPEC Light', and can be 
ordered from DAF via a subscription system.

TOPEC View: A TOPEC View subscription 
provides for bodybuilders' access to an online 
archive of current and historical chassis layout 
drawings in the DXF and PDF file format. All 
chassis layout drawings can be read online, 
complemented with remarks and details, and 
printed using the regular Adobe PDF viewer. With 
the TOPEC view application the chassis height 
can be calculated based on the wide variety of 
front and rear axle suspension and tire types as 
supplied by DAF. The additional 2D-DXF format 
can be used in your own AutoCAD system or any 
other program capable of opening a DXF file.

TOPEC Light: On top of the above-mentioned 
digital file of component and chassis drawings, a 
TOPEC Light subscription includes the 
calculation modules required for making layout, 
weight, turning circle and chassis strength 
calculations.

1.6 WEIGHT DISTRIBUTION

When constructing the superstructure, make sure 
that weight is correctly distributed so that the 
permitted axle loads can be utilised, and take 
note of the following guidelines:

- The length of the body and consequently the 
position of the centre of gravity may vary 
within the axle load distribution tolerance 
limits permitted in the country concerned.

- To avoid excessive leaning of the vehicle to 
one side, the difference in weight between 
the LH and RH wheels on one and the same 
axle must not be more than 4%; see also the 
paragraph below on lateral stability.

- The weight under the front axle(s) must in all 
cases be at least 20% of the total vehicle 
weight when used solo or in combination 
with a conventional coupled trailer and at 
least 30% of the total vehicle weight when 
used in combination with a mid-axle trailer.

- The weight under the driven axle(s) must be 
at least 25% of the maximum total weight of 
the vehicle or vehicle combination.

- The centre of gravity of the total of 
superstructure, any loading/unloading 
equipment and vehicle load must at all times 
be within the theoretical wheelbase, because 
otherwise vehicle behaviour could be 
adversely affected.

Chassis reinforcements and additional 
components, such as compressors, 
additional fuel tanks and loading and 
unloading equipment, affect the weight and 
therefore the weight distribution of the 
vehicle being bodied. It is therefore essential 
that the vehicle, including any extra 
equipment, should be weighed before the 
bodying is started. Only then will it be 
possible to establish in time the effect any 
such extra equipment may have on the 
location of the vehicle's centre of gravity.

Lateral stability (dynamic)
High superstructures, whether or not in 
combination with a high centre of gravity of the 
load, are sensitive to side winds and may have an 
adverse effect on the lateral stability and 
therefore the driving characteristics of the 
vehicle. The same applies in the case of:
 8 © 201122
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- asymmetric loading;
- specific load distribution;
- axle load shifts when the vehicle is partly 

laden;
- axle load shifts when the load is moving.

In all cases, ultimate responsibility rests with the 
supplier of the superstructure or the user of the 
vehicle.

1.7 PERIOD OF BODYING AND 
STORAGE

When a vehicle, for instance, because of a long 
period of bodying, is not being used for a 
prolonged time, measures should be taken to 
guarantee the continued high quality of the 
vehicle. These measures depend on the 
estimated duration of storage and/or bodying.

The measures that should normally be taken, 
may include the following:

- Closing windows and roof hatch.
- Checking fluid levels and, where necessary, 

topping-up reservoirs.
- Checking the tyre pressure.
- Removing, storing and charging the 

batteries.
- Checking the coolant antifreeze content.
- Patching up damaged spots in paintwork.

For measures to be taken in the event of very 
long storage periods, DAF should be 
contacted.

1.8 PAINTING THE CHASSIS AND 
COMPONENTS

In case the chassis (cab) and components must 
be (re)painted then the under mentioned area's 
must thoroughly be masked before painting to 
avoid problems with electrical or mechanical 
vehicle systems.

- The contact area's between wheel hub and 
wheel rim and flanged nuts.

- Brake disks, brake calliper and pads.
- Breather valves placed on components, 

such as differential, EAS unit, ECAS valves, 
brake valves and so on.

- Air intake and outlet openings of the Power 
electronics carrier (PEC) unit on LF45 Hybrid 
chassis.

- The full length of all orange coloured high 
voltage wiring cables (LF45 Hybrid chassis).

- All warning labels on components and 
chassis.

- Air intake openings on filter units.
- NOx sensors and solenoid valves.
- Heat shield panels and heat isolated exhaust 

pipes (when fitted).
- Sealings and sliding joints on propeller shaft.
- Identification plates (on gearbox, drive axle 

and valves etc.).
- Door locks.
- Cab windows, head - brake - indicator lights 

and reflectors.

NOTE: Many components and in 
particular cab panels are produced in a 
variety of material types each requiring 
a different specific (re)paint treatment. 
For obtaining the cleaning and 
(re)spraying guidelines (preparations), 
as published by the DAF After Sales/
Service department, please contact a 
DAF representative in your country. For 
applying the top coating always follow 
the manufacturer’s instructions.

1.9 DAF VEHICLE RANGE

DAF's vehicle range is composed of several 
tractor chassis in the weight category above 12 
tonnes and an even wider variety of rigids in the 
category of 6 tonnes GVW and over.

DAF LF45 series

This series offers gross vehicle weights from 7,5 
to 12 tonnes. The trucks are intended for 
intensive use in urban and regional distribution 
transport and are powered by 4.5 litre four-
cylinder FR diesel engines generating outputs 
from 103 kW up to 152 kW, or by 6.7 litre six-
cylinder GR diesel engines with a power rating 
of 165 kW up to 184 kW.

20090503-035
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DAF LF55 series
This vehicle series, with gross vehicle weights 
from 14 to 19 tonnes, is intended for light to 
medium-weight transport in urban and regional 
goods distribution. These vehicles are also 
excellently suited for a wide range of applications 
in the field of public utility services. This series is 
equipped with 4.5 litre four-cylinder FR diesel 
engine generating an output of 136 up to 152 kW 
or by 6.7 litre six-cylinder GR diesel engines 
offering outputs from 165 kW up to 220 kW

DAF CF series

DAF CF65 series
The DAF CF65 series underlines the importance 
of market segmentation and of medium line 
vehicles with specific features and characteristics 
for a huge diversity of applications, body types 
and operational conditions. The DAF CF65 series 
has been developed as a two-axle rigid for local 
and regional goods distribution and special 
transport applications, such as council cleaning 
services and fire services. With a maximum GVW 
of 19 tonnes, this series is powered by 6.7 litre 
GR diesel engines generating outputs from 165 
kW up to 220 kW.

DAF CF75 series
The DAF CF75 series is a real all-rounder with a 
choice of chiefly two-axle and three-axle models. 
These vehicles are excellently suited for medium-
weight to heavy regional and national distribution 
transport and for a wide range of applications in 
the field of public utility services, such as council 
cleaning services. The 9.2 litre PR diesel 

engines use a highly advanced combustion 
principle and they have four valves per cylinder. 
With power outputs from 183 kW up to 265 kW, 
they are suitable for gross combination weights 
up to 40 tonnes.

DAF CF85 series
The DAF CF85 vehicles are equipped with 12.9 
litre MX diesel engines, which use a highly 
advanced combustion principle and have four 
valves per cylinder. With engine outputs from 265 
kW up to 375 kW, this truck is made for heavy 
work. It can be specified as a two-axle, three-axle 
or four-axle vehicle with one or two driven axles. 
A robust truck for intensive medium-range 
transport requiring high gross combination 
weights (over 40 tonnes), for transport in the 
building industry and/or heavy special transport.

DAF XF series

The DAF XF is the flagship of the DAF range. 
With the XF105 series, DAF has again moved a 
step forward in the ever continuing development 
of vehicle and engine technology. The XF chassis 
is fitted with 12,9 litre MX diesel engines, which 
use a highly advanced combustion principle and 
have four valves per cylinder. With engine 
outputs from 300 kW up to 375 kW, these 
vehicles are ideal for long-distance (international) 
haulage requiring gross combination weights of 
40 tonnes.

G000540

XF105 series
G000392
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With the Super Space Cab, the driver virtually 
has a mobile residence, complete with all the 
conveniences required for lengthy journeys 
(away from home for on average 1 to 3 weeks). 
The DAF XF series makes no concessions. It 
combines a very high level of driver comfort with 
optimum transport performance and the lowest 
possible costs of ownership for the transport 
operator.

Designation Type Sort of chassis DAF-series
LF45 LF55 CF65 CF75 CF85 XF105

FA 4x2 Truck chassis ■ ■ ■ ■ ■ ■
FAR 6x2 Truck chassis with single-

wheel trailing axle
■ ■ ■

FAS 6x2 Truck chassis with twin-
wheel trailing axle

■ ■ ■

FAN 6x2 Truck chassis with rear 
steered axle

■ ■ ■ ■

FAG 6x2 Truck chassis with second 
steered axle

■ ■

FAT 6x4 Truck chassis with double-
drive tandem axle

■ ■ ■

FAC 8x2 Truck chassis with 2 front ax-
les, single drive axle and 
twin-wheel trailing axle

■

FAX 8x2 Truck chassis with 2 front ax-
les, single drive axle and 
rear steered single-wheel 
trailing axle

■

FAK 8x2 Truck chassis with three rear 
axles, including twin-wheel 
trailing axle

■ ■

FAD 8x4 Truck chassis with 2 front ax-
les and double-drive tandem 
axle

■ ■ ■

FT 4x2 Tractor chassis ■ ■ ■ ■
FTR 6x2 Tractor chassis with single-

wheel trailing axle
■ ■

FTS 6x2 Tractor chassis with twin-
wheel trailing axle

■ ■

FTG 6x2 Tractor chassis with second 
steered axle

■ ■

FTP 6x2 Tractor chassis with non-
steered second axle

■ ■

FTT 6x4 Tractor chassis with double-
drive tandem axle

■ ■

FTM 8x4 Tractor chassis with three 
rear axles; a steered axle in 
front of a double-drive tan-
dem axle

■

© 201122  11
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Wheelbase and rear overhang indications
The indications for wheelbase and rear overhang 
(WB/AE) used in these bodybuilders' guidelines 
and in general at DAF can be found for each 
vehicle type in the following survey:

1.10 DIMENSIONS

All dimensions in these bodybuilders' guidelines 
are shown in millimetres, unless stated 
otherwise.

1.11 PRODUCT MODIFICATIONS

In the interest of continuing product development, 
DAF reserves the right to make changes in the 
specifications or the designs of the vehicles 
without prior notice.

Furthermore, vehicle specifications may vary 
from country to country, depending on local 
conditions and legislation. For exact and up-to-
date information, please contact the local DAF 
sales organisation.

1.12 FEEDBACK FORM

In view of the importance of maintaining the 
present level of quality and user-friendliness of 
the DAF Bodybuilders' Guidelines, your 
recommendations and/or suggestions will be 
highly appreciated.

Use the : "Feedback form" you will find on the last 
page(s) to communicate your findings to us.

FT - FA                     4 x 2
WB AE

FAN                               6 x 2

FAX                                           8 x 2

FAD                               8 x 4 
WB

FTT - FAT            6 x 4 
WB

FTG - FAG                 6 x 2 
WB

AE

AE

AE

FAC 8 x 2 
WB AE

G000307

AE
FTS/R - FAS/R              6 x 2 

WB

AEWB
FTP                         6 x 2 FAK                               8 x 2 

WB AEWB AE

WB AE
FTM                         8 x 4

WB AE
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2. CHASSIS INFORMATION
2.1 LEVELLING THE CHASSIS

It is essential for the quality and durability of the 
bodied vehicle that the chassis should be in a 
completely level position when it is being bodied. 
The side members should be parallel and the 
chassis frame must not be twisted. Frame height 
differences on the left/right of ≤  1.5% of the 
distance from ground to the frame upper flange 
are within the limits. Variations > 1.5% must be 
notified to DAF Trucks, before any work are 
carried out.

For the levelling of an air-suspended chassis, at 
least three adjustable supports must be used. 
These supports must not be removed during the 
bodying of the vehicle.

WARNING! Each time the vehicle is 
moved, the chassis must be levelled 
again!

2.2 DRILLING OF HOLES

When mounting components, use the existing 
holes in the chassis whenever possible, 
preferably the holes according to BAM 1 and 3 
(see section: 3.2: "BAM's - body attachment 
methods"), which are factory-made and 
exclusively intended for the superstructure. The 
location of these holes is therefore indicated on 
the bodybuilders' drawings.

Adhere to the following instructions when drilling 
holes:

- NEVER drill holes in the flanges of the side 
members.

- NEVER drill holes in the tapered ends of a 
tractor chassis frame.

- NEVER weld filler pieces into any unused 
holes of the chassis frame.

- To prevent the forming of cracks from the 
drilled holes, these holes must always be de-
burred - by 45° countersinking (on two 
sides!) - and subsequently treated with 
primer/paint.

- The drilling of holes less than 70 mm away 
from a bend in the chassis frame is not 
permitted.

- A hole drilled by mistake close to the radii of 
(or within) the tapered section of the chassis 
must always be protected against fatigue 
cracks at its edges by fitment of the largest 
(and accordingly tightened) flange bolt and 
nut possible.

20061604-201

> 70 mm (2x)

G001184

1 mm
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Dimensions for holes drilled in side members:

For deviations from the above-mentioned 
dimensions, DAF should be consulted.

2.3 WELDING ON THE CHASSIS

WARNING! Welding on the chassis 
is not permitted without a written 
permission from DAF, with the 
exception of welding operations 
required for rear overhang 
extensions.

WARNING! For the LF45 hybrid 
chassis extra welding guidelines are 
applicable; see section: 
7.20: "Hybrid system LF45" for more 
information.

The following DAF welding instructions should 
be observed at all times:

Welding on the chassis
- Disconnect the connectors of electrical and 

electronic equipment (sensors and 
actuators) and the battery terminals if they 
are less than 1 metre away from the chassis 
part to be welded or the earth terminal of the 
welding equipment.

- If the battery terminals have to be 
disconnected, all electronic units mounted 
on the chassis and the bulkhead lead-
through connectors should be disconnected, 
too.

Welding on the cab
- Always disconnect the batteries (starting 

with the negative lead).

Minimum distances for drilling of holes

B

B
B

B

C

D
G001219

C

B > 3 x D (D = diameter of largest hole, at most 
18 mm)

C > 70 mm (tractor chassis), 50 mm (truck 
chassis)

Measures to be taken when welding!
20061604-203
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- Disconnect the connectors between chassis 
and cab (bulkhead lead-through).

- Disconnect the connectors of electrical and 
electronic equipment if they are less than 50 
cm away from the cab part to be welded or 
the earth terminal of the welding equipment.

Welding on the superstructure
- Adhere to the above instructions for 'welding 

on the chassis', supplemented by specific 
bodybuilders' instructions.

General
- The earth terminal should never be attached 

to vehicle components such as engine, axles 
and springs. Arcing on these parts is not 
permitted either, because of the risk of 
damage to bearings, springs, etc.

- The earth terminal must make good contact 
and be placed as close as possible to the 
part to be welded.

- Plastic pipes, rubber parts and parabolic 
springs should be well protected against 
welding spatter and temperatures higher 
than 70°.

- The contact switch must not be in the 
accessory or contact position. The contact 
key should be removed.

- Reconnect in reversed order of 
disconnecting. Ensure that a good earth 
connection is made between chassis, engine 
and cab.

WARNING! If the connectors are not 
disconnected, serious damage may 
be caused to the electronic control 
units (ECU's) of various vehicle 
systems.

See section: 7.13: "Connection points and 
permitted power loads" for the connection points 
on LF, CF and XF vehicles.

2.4 MODIFYING THE REAR 
OVERHANG

For the chassis material to be used for rear 
overhang extensions (if they are necessary), 
see section 13: "Part numbers".

Extending/shortening the rear overhang
When extending the rear overhang, take note of 
the following:

- The maximum rear overhang (AE) extension 
is 500 mm, provided that the maximum rear 
overhang (AE) length of 60% of the 
wheelbase (WB) is not exceeded.
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- The rearmost cross member must be 
retained when the chassis frame is made 
longer or shorter.

- When the rear overhang is shortened, at 
least 30 mm must be left behind the rear 
spring brackets (leaf-sprung chassis) or the 
stabiliser bracket (air-sprung chassis).

- The distances between the cross members 
in the chassis frame should be not more than 
1200 mm.

WARNING! The rear overhang of 
tractor chassis and of vehicles with 
side members of KF 600 material 
must NOT be changed

Tapering of chassis side member rear ends
On vehicles used for (high-)volume transport 
(lower position of drawbar cross member) and/or 
equipped with under-chassis tail lifts, the rear 
ends of the side members may be tapered in 
accordance with the dimensions shown in the 
opposite drawing.

For certain applications, for instance for plant 
bodies, it is permitted to make a bend in the rear 
overhang. To do this, remove a sector from the 
side member, starting from the underside and 
ensuring that the upper flange is left intact and 
that, after the bending of the chassis, both the 
web and the lower flange can be welded together 
again. See the opposite drawing.

When doing this, the welding instructions 
must always be adhered to.

min
0,5H

H

max 1500

96120404-206

min 30

97122901-001
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Welding instructions for rear overhang 
extensions
The weld should always comply with (European) 
quality standard EN25817, quality class B.

Main chassis profile A
1. Bevel off the parts to be welded at an angle 

of 45°. Put them against each other.
2. Make a provisional weld by tack welding 

(using an electrode with a diameter of 2.5 
mm).

3. Fill the joint (using an electrode with a 
diameter of 3.5 mm).

4. Grind down the outside weld area as far as 
the weld.

5. Fill the joint from the outside (using an 
electrode with a diameter of 2.5 mm or 3.5 
mm).

6. Grind the outside and inside surfaces until 
they are smooth.

Inner reinforcement profile B
1. Bevel off the inner profile to be welded at an 

angle of 45°. (Do not grind the main chassis 
profile).

2. Make the first weld (using an electrode with 
a diameter of 2.5 mm).

3. Bevel off the inner profile and positioned it 
approximately 1 to 2 mm from the first weld 
(using an electrode with a diameter of 3.5 
mm).

4. Make the second weld (using an electrode 
with a diameter of 2.5 mm).

5. Fill the weld to the top (using an electrode 
with a diameter of 3.5 mm).

6. Grind the inside surface of the reinforcement 
profile until it is smooth.

NOTE: At stage 2 and 4 the first and 
second weld seam will join together the 
main chassis and inner reinforcement 
profile.

The drawing shows how a weld should be made 
with a welding electrode or a wire electrode 
(MAG).
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Position of the welds between main and 
reinforcement profile
Independent from whatever welding process is 
chosen, distance (A) between the separate welds 
must be at least 100 mm to avoid unacceptable 
stress concentration. It is advised to round of the 
edges over 50 mm to each side of the weld to 
diminish the possibility of notching.

2.5 WHEELBASE MODIFICATIONS

Wheelbase modifications may only be carried out 
with DAF's prior permission in writing and in 
accordance with DAF's instructions. The written 
permission and the conditions to which it is 
subject, should at all times be kept with the 
vehicle documents.

WARNING! The wheelbase of a 
tractor chassis and of vehicles with 
side members of KF 600 material 
must NOT be changed!

G000562

Specification of welding material
WELDING ELECTRODE
The welding electrode should meet one of the undermentioned specifications or should be of equiva-
lent quality.
LF series
CF65

EN757 EY 4666 MN B

CF75 and CF85 Series
XF series

AWS5.1
ISO 2560
DIN 1913
BS 639

E7016 - 1
E 515 B 24(H)
E 5155 B 10
E 5154 B 24(H)

WIRE ELECTRODE
The wire electrode should meet one of the undermentioned specifications or should be of equivalent 
quality.
G 35 2 G2Si or G38 3 G3Si1 EN 440: 1994
Wire diameter: 0.8 mm
Welding current: 120 A
Voltage: 17 - 18 V
Gas mix: 80% Ar and 20% CO2
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2.6 ATTACHMENT OF 
COMPONENTS TO THE 
CHASSIS

Components such as toolboxes, extra fuel tanks, 
onboard weighing system, compressors and side 
underrun protection, will usually be attached to 
the side of the chassis. For all loaded 
connections with the chassis, 10.9 flange bolts or 
bolts of the same property class, combined with 
washers, must be used. The hardness of the 
washers should be at least 265-320 HB. 
Furthermore, the contact surfaces of bolted 
connections should be provided with a thin coat 
of primer (thickness 17 - 25 μm) and they should 
be free from paint and other impurities. The first 
service inspection of the vehicle must include the 
retorquing of all superstructure attachment bolts.

If required, for the tightening torques of 
components such as steering gear, mounting 
frame of the Euro 4 and 5 exhaust system, axle 
suspension system, cab mounting, etc., see the 
workshop manual.

(1) If non-DAF bolts are used, adhere to the supplier/manufacturer's instructions.
(2) These tightening torques apply to new wax-dipped or oil-dipped bolts from DAF. The tightening torque tolerance is 16%.
(3) Clamping bolts are no longer used by DAF.

Tightening torques for DAF flange bolts (1)

Bolt type Torque in [Nm] (2) for property class:
8.8 class B 10.9 class B 12.9 class B

Plain flange bolts; standard pitch
M 8x1,25 21 30
M10x1,5 42 60
M12x1,25 - 110
M12x1,75 73 110
M14x1,50 - 170
M14x2 116 170
M16x1,50 - 260
M16x2 180 260
M18x1,5 / M18x2,5 - 360
M20x1,5 / M20x2,5 - 520
M22x1,5 / M22x2,5 - 700
Clamping flange bolts (3)

M14 275
M16 425
M18 550
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Depending on the total weight (G) and the centre 
of gravity of the component in relation to the side 
member (a) to which the component is to be 
attached, one of the solutions shown here may be 
chosen.

NOTE:
- If the load moment on a component 

carrier is higher than 350 Nm on a 
chassis frame without flitches or if 
it is higher than 500 Nm on a 
chassis frame withflitches, a cross 
connection* between the two side 
members must be made. This 
cross connection should preferably 
be a bolted connection with 
silentbloc (with a minimum rigidity 
of 20 kN/mm) for the absorption of 
forces and vibrations.

- An extra cross connection is not 
required if it would coincide with an 
existing cross member in the 
chassis frame.

- When components are relocated, 
the bolts used must always have 
the same property class as those 
used for the original fitting. The 
length of the bolt should be 
increased by the thickness of the 
material of the component carrier.

* For part numbers, see section 
13.1: "Mountings" .

Please take care of the required fitting of side 
underrun protection.

Ground clearance
If components are attached to the chassis, 
whether they are re-located existing components 
or new ones which are being added, it should be 
ensured that there will be sufficient ground 
clearance in any circumstances.

The minimum ground clearance under normal 
operating conditions is 80 mm with the chassis 
suspension bottoming (metal to metal), or 170 
mm with the chassis in driving position (laden).

2.7 REPLACING RIVETS BY BOLTS

If, for whatever reason, rivets have to be 
removed, they may be replaced by bolts or 
'Huckbolts'.

H

0,6H
G 

a

a (mm) x G (N)

1000
< 350 Nm

96120404-208

H

0,6H

G a

96120404-210

H

0,6H
G 

a

20090503-021

a (mm) x G (N)

1000
> 350 Nm

20090503-022

H

0,6H

G 
a
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The diameter of the hole of the removed rivet is 
13 mm. There are three replacement options:

- Fitting an M14 - 8.8 flange bolt in hole 
reamed to a diameter of 14H7.
Attention: an unthreaded shank section with 
length L is required, see illustration.

- Fitting an M16 - 10.9 flange bolt in hole with 
a diameter of 17 mm.

- Fitting an HP8 - 5/8" Huckbolt.

For the tightening torques of DAF flange 
bolts, see the table concerned in section 
2.6: "Attachment of components to the 
chassis"'.

2.8 INLET AND EXHAUST SYSTEMS

When modifications are made to the engine air 
inlet system, verification by DAF is in any case 
required, in view of type approval and the 
possible effect on engine performance and /or 
fuel consumption. At all time the intake manifold 
opening of the standard or eventual modified air 
inlet system must be kept clear of body panels or 
brackets of any kind for at least 70 mm to avoid 
obstruction of the air flow and possible negative 
effect on the engine performance.

If modifications are made to the exhaust system, 
consultation with DAF is required (inclusive Letter 
of no Objection), in view of type approval 
(homologation to taken care of by the 
conversionist) and possible effect on engine 
performance and /or fuel consumption.

Other matters to which attention should be paid in 
relation with the exhaust system are the 
following:

- Take care that no flammable materials are 
fitted near the exhaust system. As plastic 
materials must not be exposed to 
temperatures higher than 70°C, they should 
be protected with heat shields.

- The minimum distance between the exhaust 
and plastic brake pipes, electrical wires and 
spare wheel are 200 mm without heat 
shields and 80 mm with heat shields.

G000367L

t1

t2

t1 + t2 >  L  > t1 + 0,5 x t2
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- There must be a minimum clearance of at 
least 50 mm between the exhaust silencer/
exhaust pipes and the following component, 
rear wall cab, gearbox and brake system 
components.

- In view of the permissible back-pressure in 
the exhaust system, use should be made of 
‘bent’ exhaust bends (R = approx. 1,5 x D) 
and the exhaust pipe should have at least the 
same diameter as the existing exhaust pipe. 
Maximum back pressure at the first 
measuring-point behind turbo (at the first 
bent behind the turbo) is 9kPa for the 
standard exhaust. The maximum increase of 
the back pressure by modifying the exhaust 
system is 5kPa on top of the original back 
pressure. By increasing the back pressure, 
the following items of the engine can be 
influenced; fuel consumption, engine 
performance, noise and emissions.

The complete exhaust system of Euro 4 and 5 
vehicles consists of the following components; a 
silencer, an AdBlue tank, an AdBlue pump 
module and an AdBlue dosing module. 
Relocation of the complete exhaust system or 
parts of it is only possible after consultation with 
DAF.

Repositioning the exhaust muffler
The under mentioned guidelines must be taken 
care of in order to fulfil the Euro4/5 requirements. 
The main objective is to minimise the 
temperature drop.
- The maximum length of the exhaust pipe is 

5.0m; the new position of the exhaust 
silencer can be either on the same side of the 
chassis or on the opposite side. Insulation of 
the exhaust pipe is required when the 
dimension from turbo to exhaust silencer 
exceeds 1.80m to achieve an optimal 
working temperature and limited noise 
reduction. Thermal exhaust insulation can be 
obtained from e.g. Saveguard (see 
www.saveguard.com) or Culimeta (see 
www.culimeta.de).

- Maximum vertical displacement to a position 
above the chassis thus creating space for 
crane support legs is allowed, taking into 
account a maximum length of the dosing 
pipe, dosing module to nozzle, of 500mm.

- The nozzle position in relation to the exhaust 
silencer has to remain unchanged.

- The position of the sensors, temperature and 
NOx mandatory from October 2007, may not 
be changed.

- the exhaust silencer should not be revolved 
around the horizontal axis.

- The sum of bend angles in the exhaust 
system is maximum 270°.
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Exhaust pipe characteristics

Repositioning the AdBlue tank
The AdBlue tank and dosing module should be 
positioned as close as possible to each other with 
short pipe lengths to minimize restriction and 
trapped air.
- The AdBlue tank can be repositioned in 

horizontal position alongside the chassis. In 
case the position of the AdBlue tank in 
relation to the exhaust silencer is changed 
additional heating has to be fitted.

- Maximum length of the AdBlue inlet line is 5 
m.

- Maximum vertical distance of any part of the 
AdBlue inlet line system to under side of the 
pump module may not exceed 1000mm. To 
avoid AdBlue flowing from the AdBlue tank to 
the dosing module through the pump module 
the AdBlue pressure line has to be above the 
AdBlue fluid level in the tank.

Material CF - XF Series
Specificastion No specification

Diameter 127 mm
Thickness 2 mm

Minimum bend radius 190 mm
(centre line)

Maximum total bend angles from turbo till silencer 540°

Installation configuration overview

0
0 0

1.0 mtr

1.0 mtr

G001272
© 201122  25



BODYBUILDERS' GUIDELINES
Chassis Information

2

Repositioning the pump module:
The pump module can be repositioned provided 
that the original pipe and wiring is used.
- The maximum pipe length between pump 

module and dosing module nust not exceed 
5 m.

- The position of the pump module and AdBlue 
pressure line have to make sure that no 
AdBlue can return to the dosing module after 
the afterrun cycle.

Repositioning the dosing module:
- The dosing module should be mounted so 

that its orientation remains as standard.

Lengthening pipes
- AdBlue pipes:

The EAS installation may be modified from 
PA-PUR in PA AdBlue pipes. The AdBlue 
PA-PUR pipes, inlet and return, should be 
taken out completely and replaced by PA 
pipes. The tank connections should be 
according SAE J2044. The Voss246 tank 
connection is not suitable for PA pipes; in this 
case the complete tank unit should be 
replaced by one with 241SAE connections. 
The connectors at the side of the pump 
module can remain unchanged (Voss246).

- Coolant water pipe:
EPDM 16x3,5 and 15,5x3,25 material should 
always be covered by a protective sleeve, 
e.g. Co-Flex corrugated tube.

- Air pipe:
For instructions to lengthen or shorten 
polyamide pipes see workshop manual.

Exhaust pipe characteristics:

NOTE: Modifications should be carried 
out in line with the Cleanliness 
Procedures as mentioned in After Sales 
Service Rapido system. Mounting and 
installation of air lines should be carried 
out as mentioned in Service Rapido- 
General guidelines for repairs in the 
chapter "Plastic Pipes".

AdBlue feed- 
and return 

pipe

AdBlue
pressure pipe

Air supply Compressed
air line

AdBlue
dosing line

Max. length 5.0 m 4.5 m no limitation no limitation 0.5 m
Remarks - - - - No modification 

allowed
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WARNING! In case the EAS unit has 
to be repainted special care has to 
be taken that the breather must be 
kept clear to maintain correct 
operation of the unit. The minimum 
requirement is to fully mask the 
breather and the counter bore in 
which it is mounted during any 
painting process.

2.9 FUEL SYSTEM

Without DAF's prior permission in writing, no 
modifications may be made to the fuel system. 
However, fitting an extra fuel tank is permitted. 
Any fuel tanks used must be DAF fuel tanks.

There are three ways of connecting an extra fuel 
tank:

1. Single or double suction with a through-
connection.

2. Double suction with a switching valve (see 
figure).

3. Double suction with tee piece (only for tanks 
of the same size; consult DAF).

Notes on method 1:
The filler openings of the two tanks must be at the 
same level. Avoid the use of tanks of different 
height, to ensure correct indication of the fuel 
level. Apart from this, the advantage of the extra 
fuel storage capacity could even be (partly) 
undone when tanks of different height are fitted. 
All DAF fuel tanks are provided with an M22 
threaded hole for the fuel drain plug and they are 
not suitable for bottom to bottom connection. DAF 
fuel tanks equipped with a low positioned opening 
(internal ∅ 30 mm) to support the described 
bottom to bottom connection are only available as 
a service component. To avoid differences in air 
pressure (= differences in fuel level) between the 
two tanks, an ( ∅ 8 mm) air pipemust be fitted 
between the return pipes of the two floats that are 
intended for extra fuel consumers.

When extra fuel consumers have to be 
connected, the tank can be provided with extra 
suction and return pipes on the existing fuel tank 
float. These connections are as standard 
provided with sealing plugs held in place by a 
holding cover. By removing this cover, these 
plugs can also be removed and replaced by 
quick-release couplings for an 8 mm fuel pipe. 
Also see the opposite drawing.

For the part numbers, see section 13: "Part 
numbers".

96120404-212

G000294
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2.10 CHASSIS AND CABINE 
RELATED DIMENSIONS

For details of the chassis (including flitch 
positions) and the location of the components, 
see the bodybuilders' drawing of the vehicle 
concerned. These drawings can be obtained from 
DAF and are available on the internet 
(www.daf.com). To TOPEC subscribers they are 
available as digital files on CD-ROM (see section 
1.5: "Vehicle specification and layout drawings").

A C D

F

B

G000365

E G H

R 8
 (2

x)

R 1
1 

(2
x)

R 1
1 

(2
x)

R 1
1 

(2
x)

R 8
 (2

x)

R 1
2 

(2
x)

R 1
1 

(2
x)

R 1
2 

(2
x)

R 1
1 

(2
x)

1) KF375, KF500

1)

2)

KF600
2) KF460
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Chassis specification: Tractors and Rigids

(1) Always refer to the vehicle specification and/or the bodybuilder drawings which are available from DAF. On the chassis overview 
and specifications no rights to delivery can be derived.

(2) Resistance moment Wx [cm3] of the chassis against bending (caution: indicated values apply to 2 side members).
(3) Chassis material: minimum yield point 0,2% [N/mm2]. Permissible load 0,4x (dynamic).
(4) Chassis types with 192x66.5x4.5 or 260x75x6(7) mm frame and continuous inner reinforcement flitches (full chassis lenght) - 

which also includes the (G)V chassis - require the added strength and/or rigidity of a sub-frame/superstructure construction (also 
see the text on chassis design and section 4).

(5) Material according standard: BSEN 10149-2:1996:S460MC.
(6) FAT chassis with 600 cm wheelbase i.c.w. 325 or 360 cm rear overhang (AE).

Vehicle 
type (1) (4)

Side member
dimensions

[mm]

Chassis 
section

Flitch
dimensions

[mm]

Chassis 
section

Wxchassis
(2)

[cm3]
Material,
σv

(3)

[N/mm2]
[--------] [[----------]] [--------] [[------]]

FT (LF55) 260x75x6 D - - 322 - 460

FT
260x75x6 D + 245x65x5 E 322 524 600
260x75x7 D + 245x65x5 E 368 584 500

FTG 260x75x7 D + 245x65x5 E 368 584 500
FTP 260x75x6 D - - 322 - 600
FTR
FTS
FTT

260x75x7 D + 245x65x5 E 368 584 500
310x75x7 F + 295x65x5 G 476 766 375

FTM 310x75x8,5 - + 292x65x8,5 H - 1004 375
FA (LF45) 192x66.5x4.5 D + 180x47/62x4 B 148 238 460
FA (LF55)
CF65

260x75x6 D + 245x60x5 C 322 524 460

FA/N
FAR/S

260x75x7 F + 245x65x5 E 368 584 375
310x75x7 D + 295x65x5 G 476 766 375

FAN (LF55) 260x75x6 D + 245x60x5 C 322 524 460 (5)

FAT

260x75x7 D + 245x65x5 E 368 584 500
260x75x7 (6) D + 245x65x5 E 368 584 375
310x75x6 F + 295x65x5 G 417 696 600
310x75x7 F + 295x65x5 G 476 766 375
310x75x8.5 - + 292x65x8.5 H - 1004 375

FAX
310x75x7 F - - - 696 375
310x75x8.5 - + 292x65x8.5 H - 1004 375

FAD
310x75x6 F + 295x65x5 G 417 696 600
310x75x7 F + 295x65x5 G 476 766 375
310x75x8.5 - + 292x65x8.5 H - 1004 375

FAK/G 310x75x7 F + 295x65x5 G 476 696 375
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Chassis specification: Main dimensions

(1) The A, B, RBV and/or RBA values for FTT/FAT chassis 
with air-sprung rear axles may be different. Consult DAF 
for more information.

Cab-related dimensions and CB dimension 
for positioning of superstructure
For more details related to cab dimensions (for 
instance, for the space taken up by the bumper 
when the cab is tilted), see detail 'Z' of the 
bodybuilders' drawings.

RBARBV

A B
G000281

Vehicle type (1) A B RBV RBA
LF45 series - - 859 859
LF55 series 14-16 
tonnes

693 284 862 790

LF55 series 18-19 
tonnes
CF65 series

643 284 862 790

CF75-85 series 1100 800 930 790
FAD CF75-85
FAC/X CF85
FAD XF

1500 800 930 790

XF series 1100 800 930 790

VA

AC CB C

A

B

R
1

R3

G001132-01

α R
3

R
3

α

R
2

α
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Cab-related dimensions and CB dimension

(1) Distance between cab rear wall and superstructure front end, including minimum free space required. The listed values for LF45 
and LF55 (14-16t) chassis are with 4 cylinder engine and for LF55 (18-19t) chassis with 6 cylinder engine and for all LF series 
with the coil type cab suspension.
Note:In the following situations a larger CB dimension is required:
LF series with:
- a water reservoir behind the LF45 day cab (Hybrid series): CB = 140 mm (expansion reservoir for hybrid cooling system).
- day cab LF55 and FR (4-cylinder) engine in combination with body installed on chassis without sub-frame: CB = 130 mm 

(extra clearance for gearshift lever)
- day cab and GR (6-cylinder) engine: CB = 130 mm
- high air intake: CB = 175 mm
- exhaust stack on LF45: CB = 182 mm
- exhaust stack on LF55: CB = 272
- vertical exhaust silencer on LF chassis: CB = 400 mm (air filter unit not included); CB = 660 mm (air intake filter unit included)
CF65
- exhaust stack: CB = 276 mm
CF75-85 series with:
- moisture separator unit fitted (positioned behind the cab rear wall): CB = 195 mm (day cab); CB = 175 mm (sleeper cab)
- cyclone filter with air intake opening positioned on top of the roofpanel: CB = 240 mm (Day cab) or 230 mm (Sleeper cab)
- cyclone filter with air intake opening at the cab rear wall: CB = 160 mm (Day cab) or 150 mm (Sleeper cab)
- exhaust stack: CB = 240 mm
- exhaust stack with integrated vertical soot filter: CB = 370 mm
XF series with:
- cyclone filter: CB = 260 mm
- under-cab air intake: CB = 100 mm
- exhaust stack: CB = 240 mm (pipe end 90 transversely to driving direction)
- exhaust stack: CB = 340 mm (pipe end pointing backwards)

(2) Highest point air intake pipe fitted on cab roof: LF series day cab C + 130 mm, CF series C + 139 mm.
(3) Maximum tilt angle for LF Series may be limited if topsleeper is mounted on cab roof; check 5.2: "Maximum permissible 

additional cab weights".
(4) For LF45 with rubber-sprung cab: A = 151, B = 152, C = 2052, R1 = 2535, R3 = 2415.

For LF55 with rubber-sprung cab: A = 219, B = 74, C = 2120, R1 = 2535, R3 = 2415.

Chassis design
DAF uses specific designations for the different 
chassis types, in order to indicate their specific 
applications. See the survey below:

- Low-Deck tractor chassis 'LD'

Series Cab A B C (2) VA AC CB (1) R1 R2 R3 ∝ (3)

LF 45
Day (4) 141 122 2082 1275 330 70 2580 -- 2450 53°
Sleeper 141 122 2082 1275 730 70 2865 -- 2715 53°

LF 55
(14-16t)

Day (4) 209 44 2150 1325 280 70 2580 -- 2450 55°
Sleeper 209 44 2150 1325 680 70 2865 -- 2715 55°

LF 55
(18-19t)

Day 209 44 2150 1375 230 120 2580 -- 2450 55°
Sleeper 209 44 2150 1375 630 70 2865 -- 2715 55°

CF
(Day)

(CF65) 320
110

2119
1380 390 160 2580 2350 2350 60°(CF75) 310

(CF85) 410 2219

CF
(Sleeper)

(CF65) 320
110

2119
1380 820 150 2875 2670 2650 60°(CF75 ) 310

(CF85) 410 2219

CF
(Space
Cab)

(CF65) 320
110

2800
1380 820 150 -- -- 3190 60°(CF75 ) 310

(CF85) 410 2900

XF105

Comfort Cab 500 100 2475 1370 880 190 -- -- 2896 60°
Space Cab 500 100 2775 1370 880 190 -- -- 3095 60°
Super Space 
Cab 500 100 3165 1370 880 190 -- -- 3337 60°
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Only available as an FT CF85 and XF tractor 
chassis, suitable for the lowest possible fifth 
wheel position and to combine with mega trailers 
(internal height ± 3 m).

- Low-Deck rigid truck chassis

Low rigid truck chassis (fully flat topped frame), 
previously referred to as (High-)Volume version 
'(G)V', with as standard 260 mm high side 
members; depending upon the version provided 
with lowered axle suspension and/or driving 
height compensation, suitable for (demountable) 
bodies with maximum internal height. These 
vehicles require extra body strength or a sub-
frame. See '(High-)volume body' in section 
4: "Superstructures", or consult DAF for further 
information!

- - FA LF45 with GVM = 10 – 12 tonne long 
wheel base

FA LF45 chassis with wheel base longer than 
5400 mm (available on request) and 192 mm high 
side members. These vehicles require extra body 
strength or a sub-frame. See in section 
4.1: "Fixed body", or consult DAF for further 
information!

- UK tipper body

Available as 6x4 and 8x4 truck chassis (FAT and 
FAD), suitable for light-weight tipper bodies 
without sub-frame,specially developed for the 
British market. These chassis are ex-works 
provided with a short rear overhang, with a 
torsionally rigid cross member, and prepared for 
simple mounting of the tipping pivot. Consult DAF 
for further information.

These bodybuilders' guidelines are only 
applicable to vehicles which comply with 
standard DAF specifications, in accordance 
with the existing bodybuilders' drawings. In 
case of doubt, DAF should be consulted. 
Without a sub-frame, the standard chassis are 
designed for, and are at least suitable for, the 
transport of a uniformly distributed load at 
nominal permitted axle loads, with the 
exception of vehicles with 260 mm or 192 mm 
high side members with continuous inner 
reinforcement flitches, such as the Low-Deck 
versions or FA LF45. These vehicles require 
additional stiffness of a sub-frame or 
superstructure construction.

In case the load on the chassis is not equally 
divided extra care should be taken with 
regard to the tension levels in the chassis. For 
chassis material characteristics see table 
"Chassis specifications: Tractors and 
Rigids". When in doubt DAF Trucks could be 
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consulted as mentioned in chapter 
1.3: "Verificaton of superstructure". For 
subframe guidelines related to certain body 
types see the relevant text in the section 
'Superstructures'.

Component location
DAF pays much attention to a bodybuilder-
friendly positioning of all vehicle components in or 
on the outside of the chassis frame. In spite of 
this, for some body types a relocation of 
components may sometimes be necessary. For 
the CF75-85 and XF series, DAF uses the 
following starting positions: location of fuel tanks 
in front of the rear axle on the right-hand side (for 
the LF and CF65 series on the left-hand side, 
immediately behind the cab), leaving sufficient 
room for twist-locks and crane legs (compact 
exhaust silencer), standard free space for 
mudguards on the rear axle(s) and whenever 
possible no components on the rear overhang 
section of the chassis. For more detailed 
component location data, see the bodybuilders' 
drawings of the vehicle concerned.

2.11 DRAWBAR CROSS MEMBER

The rearmost cross member in the chassis may 
be constructed as an end beam (on rigids not 
used for truck/trailer combinations). This end 
beam is not suitable for the fitting of a towing hook 
or similar equipment.

The rearmost cross member can also be 
constructed as a drawbar cross member suitable 
for the fitting of a towing jaw. At all times the ex-
factory supplied drawbar cross member and its 
carrying supports are build in accordance with the 
guidelines of directive 94/20EC. Also any non 
DAF drawbar construction and carrying supports 
that are submitted to DAF for approval must 
comply to the same directive.

On request, a drawbar cross member fitted in the 
required position can ex-works be supplied in 
combination with an adapted rear overhang (AE). 
However, if the definitive position will not be 
known until a later stage, an easy demountable 
drawbar cross member can be ordered ex-works, 
which for easy recognition, will be fitted in the 
chassis the wrong way round.

If necessary, a drawbar cross member fitted in 
the chassis may be relocated. When relocating a 
drawbar cross member, always use the correct 
quantity of attachment bolts of the correct 
property class.

G001183
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WARNING! Note that flange bolts 
must not be re-used, unless a new 
nut can be screwed along the full 
length of the bolt by hand. For the 
tightening torques of DAF flange 
bolts, see section 2.6: "Attachment 
of components to the chassis".

In normal circumstances (wheels pointing straight 
ahead, flat road), the position of the trailer 
drawbar must not deviate more than approx. 10° 
from an imaginary line parallel to the road.

If mid-axle trailers or trailers with a constrained 
steered close-coupling system are used which 
exert lateral forces on the rear overhang of the 
prime mover, the rear overhang of the prime 
mover should be fitted with internal lateral 
stiffeners up to the drawbar cross member, to 
guarantee sufficient directional stability of the 
trailer. These lateral stiffeners may consist of, for 
example, diagonal members (channel section, 
minimum height 60 mm) in the chassis frame or 
in the sub-frame (if fitted). However, if the prime 
mover is fitted with a torsionally rigid body, this 
extra stiffening is not necessary.

Mid-axle trailers are subject to a vertical load (S) 
on the towing eye. In combination with the 
distance between rear axle and coupling pin 
(AK), this vertical coupling load has an effect on 
the ride characteristics of the vehicle. This is the 
reason why the AK dimension is limited. See 
table 'Maximum AK dimension'.

D value
The D value is defined as the theoretical 
reference value for the horizontal force between 
the prime mover and the drawn vehicle and is 
therefore taken as a basis for the maximum load 
under dynamic conditions. The formulas below (I/
II) can be used to determine the minimum D value 
required for the drawbar cross member or the 
maximum trailer weight.

Dc value
The Dc value is defined as the theoretical 
reference value for the horizontal force between 
the prime mover and the mid-axle trailer and is 
therefore taken as a basis for the maximum load 
under dynamic conditions. The formulas below 
(III/IV) can be used to determine the minimum Dc 
value required for the drawbar cross member or 
the maximum trailer weight:

(Also see the table of drawbar cross member 
data).

x Dc/g
GA =

- Dc/g
(IV)

SE0001

GT x D/g
GA = 

GT - D/g

GA x GT
Dc = g x

GA + 
(III)

GT

GT

GT

GA x GT
D = g x

GA + GT
(I) (II)

GA = Maximum permissible 
mass of the drawn vehi-
cle

(tonnes)

GT = Maximum permissible 
mass of the pulling vehi-
cle

(tonnes)
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The permissible D value depends on the 
dimensions of the drawbar cross member and the 
pattern of holes for the towing jaw; also see the 
table of drawbar cross member data below.

When determining the maximum permissible 
mass of the trailer, pay attention not only to the D/
Dc value of the drawbar cross member and 
towing jaw, but also to any statutory requirements 
and the maximum value stated on the type 
approval certificate or on the vehicle registration 
document.

V value
In some countries, it is not only the Dc value that 
is important for combinations with a mid-axle 
trailer > 3.5 tonnes, but the V value on the 
coupling also has to meet EC directive 94/20.

The V value is defined as the theoretical 
reference force for the amplitude of the vertical 
force between the prime mover and the mid-axle 
trailer and is therefore taken as a basis for the 
maximum load under dynamic conditions. The 
minimum required V value for the drawbar cross 
member can be determined using the formula 
below (III):

Where:

GT' = Maximum permissible 
mass of the pulling vehi-
cle including the vertical 
(static) load on the draw-
bar cross member.

(tonnes)

D = Value of the drawbar 
cross member

(kN)

g = Gravitational accelera-
tion

(9,81 m/
s2)

Standard drawbar cross member mounting in the 
chassis

96120404-216

e2

D1

e1

D2

Dimensions of the mid-axle trailer

L

X

h

97122901-202 

in all cases X2/L2 should be ≥  1; see drawbar cross 
member data.

  X
2
  x C

V = a x
       L

2
(III)

SE0002

a = Equivalent acceleration in the 
coupling point:

⇒1.8 m/s2 for air-sprung prime 
mover, or

⇒2.4 m/s2 for prime mover with oth-
er suspension system.

X = Trailer body length. (metres)
L = Distance between centre of trail-

ing axle and end of drawbar.
(metres)
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In view of the high 'V' value usually required for 
the drawbar cross member when a mid-axle 
trailer is used, DAF advises the mounting of a 
D19 drawbar cross member in the case of a 
calculated V value of up to a maximum of 50kN 
(also see the table of drawbar cross member 
data).

(1) To be calculated according to formula II or IV, to a maximum permissible value as stated in the column. Specific and/or additional 
requirements may differ from country to country and further restrict the maximum trailer weight (GA).

(2) For more information about this low-positioned DAF drawbar cross member, see the next paragraph.
(3) Tested and released according to TÜV/EC requirements. When the D value is > 114 kN, the use of a mid-axle trailer is not 

allowed. However, Dmax = 130 kN in countries where the TÜV/EC requirements do not have to be met.
(4) Valid for CF65 chassis produced up to and including week 0512.

C = ∑ axle loads of the trailer. (tonnes)
V = V value of the drawbar cross 

member.
(kN)

Drawbar cross member data
Vehicle type D

value 
[kN]

Dc val-
ue 

[kN]

V
value 
[kN]

GA
[ton-
nes] 

(1)

S
vertical

load
[kg]

Bolt D1 D2 e1 e2

Tractors
FT CF75-85 and 
XF

43 - - - - M14 - 15 120 55

FTG/P CF85-XF 43 - - - - M14 - 15 120 55
FTS CF85 - XF
FTR XF

43 - - - - M14 - 15 120 55

FTT CF85-XF 43 - - - - M14 - 15 120 55
FTM XF 43 - - - - M14 - 15 120 55
Rigids
FA LF45 70 50 30 15 650 M14 75 15 120 55
FA LF55 14-16t 75 50 18 15 650 M14 75 15 120 55
FA LF55 18t
FA CF65

100 70 25 25 900 M16 85 17 140 80

FA CF65 (4) 130 90 28 25 1000 M20 95 21 160 100
CF75/85 and XF 130 90 28 40 1000 M20 95 21 160 100
CF75/85 and XF 190 150 50 65 1000 M20 95 21 160 100
CF75/85 and XF 190 130 75 1) 1000 M20 95 21 160 100
CF75/85 and XF 190 130 63 1) 2000 M20 95 21 160 100
Low version (2) 114 (3) 114 43.2 24 1000 M20 95 21 160 100
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Maximum AK dimension (centre-to-centre 
distance between rearmost axle and coupling

(1) Additional requirements in the country concerned may further restrict the AK dimension. When using a drawbar cross member 
with a higher V value, consult DAF.

(2) A vertical load on the coupling affects the axle load distribution of the prime mover; always verify that at least 30% of the total 
vehicle weight is under the front axle(s). See sub 1.6: "Weight distribution"

Low version
For the CF75/85 and XF series, a lower and more 
forwards positioned drawbar cross member can 
be ordered from DAF. When ordering such cross 
members, state the X and Y dimensions required. 
These drawbar cross members must be fitted in 
accordance with DAF's instructions. More 
information on its overall dimensions and chassis 
mounting position are available on the chassis 
detail drawing: 1668101 that is available on the 
Internet (Corporate DAF website: www.daf.com -
> see item "Products"). If any non-DAF 
constructions are used, the dealer or bodybuilder 
should submit to DAF a drawing in duplicate for 
verification. For the legal requirements involved 
check the first paragraphs of this sub-chapter.

V val-
ue
[kN]

Drawbar cross member in rear 
overhang (1) (2)

Low-positioned DAF drawbar cross 
member (1) (2)

Single rear 
axle

Two or more rear axles Single rear 
axle

Two or more rear axles

≤  25 3000 3500 2300 2950
≤  40 1900 2200 1450 1850
≤  
43.2

1750 2050 1350 1700

≤  50 1550 1750 1150 1500

X

X

Y

Y

20090503-029
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Distance between centre of rearmost axle and 
mounting face on the inside of drawbar cross 
member

(1) Within this range, adjustment pitches for mounting the low-positioned drawbar cross member are 50 mm. Moving the coupling 
further to the rear, in combination with the use of mid-axle trailers, may have an adverse effect on the ride characteristics. Also 
take note of statutory requirements, which may differ from country to country. In case of doubt, DAF should be contacted.

(2) Within this range, adjustment pitches for mounting the low-positioned drawbar cross member are 22 mm. One of six possible 
Y-positions can be ordered ex-factory, see the following table in this paragraph for the possibilities and their corresponding 
selection code numbers.

(3) FA CF65 chassis from production week 0513 onwards are not included.
(4) (G)V = Low deck chassis type (previously referred to as High Volume chassis).
(5) Delevery of the lowered drawbar cross member for the FAS chassis on POV request only.

Overview of SELCO number and corresponding 
Y position ex-factory:

(1) The X position can limit the choice for any of the available 
Y-positions. See the previous table for more details.

Centre-to-centre distance between rearmost 
axle and coupling (AK dimension)
Dimension AK is - dependent upon the make and 
type of the towing jaw - dimension X + 150/190 
mm (± min/max). Care should be taken that, 
when the vehicle combination is placed in any 
position on a level surface, the space between 
prime mover and trailer is at all times sufficient to 
allow a kink angle of at least 4°.

Position of the low drawbar cross member in relation to the rearmost axle
Series Vehicle

type (4)
Type of suspension Distance X (range): distance 

between centre of rearmost 
axle to mounting face on in-

side of drawbar cross member 
[mm]

Distance Y: range 
(maximum)

[mm]

X (1) Y (2)

XF and
CF (3)

FA / FAS (5)

+ (G)V
air suspension from 690 to 1140 From 250 to 360

FAR + (G)V 6-bellows air suspen-
sion

from 615 to 1065 from 250 to 360

6-bellows air suspen-
sion

from 565 to 1065 from 272 to 360

Selco number Y position
[mm] (1)

4948 250
4952 272
4953 294
4954 316
4955 338
4956 360
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When a semi-low drawbar cross member is used, 
the dealer or bodybuilder should submit to DAF a 
drawing in duplicate for verification. For the legal 
requirements involved check the first paragraphs 
of this sub-chapter.

The mounting of a drawbar cross member in a 
tractor chassis for combined tractor/trailer 
applications is permitted in some cases. In 
such cases, DAF must always be consulted 
beforehand.

2.12 REAR LIGHT BRACKETS

Chassis are always delivered with rear light 
brackets. If however, the rear light units are to be 
integrated into the body or superstructure then a 
so called 'transport' bracket could be ordered ex-
factory. Be aware that this transport bracket 
which is a preformed metal sheet panel always 
must be replaced by a more solid construction.

2.13 WHEEL MOUNTING

All DAF vehicles have spigot-mounted wheels. 
For safe and trouble-free fitting of the wheels, it is 
most important that the mating surfaces of wheel 
rims and brake drums should be absolutely clean.

Any coat of paint must never be thicker than 0.05 
mm. In practice this means that the old paint must 
be removed before applying a new coat.

Tighten the wheel nuts in a cross-wise sequence 
to the correct torque.

Semi-low drawbar cross member
96120404-221
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(1) All wheel nuts have RIGHT-HAND thread!

2.14 WHEEL CLEARANCE

To ensure sufficient all-round clearance for the 
wheels, proceed as follows when bodying the 
chassis and fitting mudguards or wheel housings:

1. Measure the maximum vertical axle 
movement "v" (metal to metal) on the 
vehicle.

2. Determine the total vertical space (s) by 
adding extra space (see table) to the vertical 
distance 'v', which is required for vertical axle 
movements and superstructure pitch and roll 
when cornering or during off-the-road 
operation.

3. Determine the lateral movement (b) of the 
tyres (see table). With steered axles, the 
maximum wheel turning angle should also 
be taken into account.

4. Note that on multi-axle vehicles the required 
wheel clearance may be different for the 
different axles of the vehicle.

5. Finally, it should be taken into account that 
(extra) space is required for a liftable second 
axle or rear steered axle and for a rigid 
trailing axle.

On tractor chassis with flexible plastic or rubber 
mudguards, which will only be used for operation 
on surfaced roads and under 'normal' conditions, 
the mudguards can be fitted without extra 
clearance. In that case, dimension 's' is equal to 
dimension 'v'!

(1) Not applicable to Low-Deck chassis.

Wheel nut tightening torques (1)

Wheel nut Tightening torque 
[Nm]

M 18 x 1,5 - series FA LF45 -7.5/08 tonnes and FTP non-steered second axle 340 - 400
M 20 x 1,5 - series FA LF45 - 10/12 tonnes, FA LF55 - 12 t/m 15 tonnes 
and FAN LF55 rear steered axle

450 - 520

M 22 x 1,5 - series LF55 - 18 t/m 19 tonnes, CF and XF 700

Air suspension

Leaf suspension

s

b

96120404-222

v

20090503-008

v

s

b

Wheel clearance
Operating conditions Extra space Total space 's' (1) Lateral space 'b'
Operation on normal roads
Off-the-road operation

25
75

v + 25
v + 75

15
25

With snow chains:
- operation on normal roads
- off-the-road operation

60
110

v + 60
v + 110

60
70
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Clearance dimension
If the chassis to be bodied is not yet available, the 
wheel clearance can also be determined on the 
basis of the bodybuilders' drawing. The chassis 
height and the HBV/HBT/HBA dimension (metal 
to metal) can be established from this drawing. 
To determine the clearance dimension (U), the 
extra space needed as indicated in the above 
table may have to be added to the calculated 
HBV/HBT/HBA dimension.

Each bodybuilders' chassis drawing refers to 
drawing No. 1260799/.. (CF75-85 and XF series) 
or NSEA383/.. (LF and CF65 series) which 
shows a number of general vehicle data, such as 
tyre radius, wheel track and maximum width of 
the various front and rear axles. This drawing (of 
course, the one with the latest modification 
index!) should always be consulted.

The above-mentioned bodybuilders' drawings 
and drawing No. 1260799 are included on the 
TOPEC-CD ROM and available on the internet 
(www.daf.com).

Chassis heights
The chassis heights at the front axle (HV 
dimension) and rear axle (HA dimension) can, for 
the most commonly used tyre sizes (dimensions 
according to ETRTO standard), be determined 
using the TOPEC chassis height calculation 
program. The height of the tyre above the chassis 
(HBV/HBT/HBA dimension) and the clearance 
dimension (U) for the driven rear axle are also 
indicated.

The formulas for calculating the chassis heights 
and the corresponding values on the basis of the 
DAF bodybuilders' drawings are given below:

(1) The U dimension given here applies to operation on normal roads. For other operating conditions, see the paragraph 'Driving 
conditions'.

(2) The calculated chassis heights only apply to the places in the bodybuilders' drawings that are marked HV and HA.
(3) For chassis weights that are not mentioned in the bodybuilders' drawings, you should consult the DAF specification sheets and/

or (if you have them) the TOPEC layout calculation data.

Determining the chassis height on the basis of the bodybuilders' drawing (3)

FRONT AXLE: HV = R + Y + A (2)

AHV(min.) = R - C

REAR AXLE:
HA = R + Z + A (2)

AHA(min.) = R - D
HBV(max.) = Ro - A - Z, metal to metal, at the driven axle.
HBA(max.) = Ro - A - X, metal to metal, at the trailing axle.
HBA(max.) = Ro - A - Z, metal to metal, at the second driven axle
HBT(max.) = Ro - A - V, metal to metal, at the second front / (non)steered lead-
ing rear axle
U = HBV + 25 mm. (1)

AHA(min.) = R - D
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The parameters indicated in these formulas can 
be found in the bodybuilders' drawings 
concerned. They can also be derived from the 
above-mentioned drawing 1260799. Therefore, 
always also refer to this detailed drawing.

Driving conditions
Dimension U is the minimum clearance between 
the top of the chassis side member and the 
underside of the floor of the body or the 
mudguard under normal operating conditions. 
Additional wheel clearance is required under 
different driving conditions:

- when snow chains are used: U' = U + 35 mm
- for off-the-road operation: U' = U + 50 mm
- for off-the-road operation: + snow chains:

U' =U + 85 mm

Twin front axle, chassis height

A

Y

R
AHV

HV

1025

WD = 2050

22032802-038

C

Single front axle, chassis height

Rear axle, chassis height wheel clearance/
clearance U

A

Y

HV
Ro

R
C

AHV

96120404-224

A

U

Z

HA

HBV

Ro

R
D

AHA

96120404-225
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WARNING! For multi-axle vehicles, it 
should be established which axle is 
decisive for the minimum clearance 
dimension; also see the relevant 
bodybuilders' drawing.

WARNING! Always also make a 
check on the vehicle to verify the 
dimensions.

2.15 LOCATION OF THE 
MUDGUARDS

On vehicles of the LF55 and CF series, the front 
mudguards can be fitted in different places. 
Their location depends on the vehicle type and on 
the wheels and tyres ordered by the customer.

(1) Values valid for CF65 chassis produced from week 13 
2005 onwards (V.I.N. code: XLRAE65CC0E677039).

2nd front axle/second steered axle; tyre above 
the chassis

Trailing axle/rear steered axle (X) or second 
driven rear axle (Z); tyre above the chassis

A

V

HBT

Ro

G000359

G000360

A

X/Z

HBA

Ro

Position of front mudguards on LF55 and CF 
series

C260LL

D310LL

B

A

E

260 310

20090503-007

Location of mudguards
Size LF55

18-19t
CF65 

(1)
CF

Low Medi-
um

High

A 835 778 778 778 778
B 778 527 372 464 517
C 530 584 457 540 575
D - - 398 498 541
E 91 240 240 240 240
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Mudguards are factory-mounted in accordance 
with the 91/226/EC directive. However, if the 
statutory requirements for mudguards do not 
apply, the mudguards are fitted in the high 
position as standard.

On the short cabs of the CF vehicle series, the 
superstructure may in certain situations come in 
the way of the factory-mounted front mudguards. 
If this is the case, and the problem cannot be 
solved by using a lower mounting position, the 
plastic flaps may be sawn off. However, they 
must never be sawn off lower than the top of the 
side members. Of course, the bodybuilder should 
in such cases ensure that wheel protection 
provisions are refitted in accordance with legal 
requirements.

If, on a leaf-sprung vehicle, the rear mudguards 
cannot be attached to the sub-frame or to the 
body, they may be bolted to the chassis side 
members. Wherever possible, use the existing 
holes in the chassis. Air-sprung vehicles already 
have tapped holes for this purpose in the torque 
rod bracket.

For some tractor chassis, DAF also has standard 
brackets, which can be used to fit the mudguards 
to the chassis at various heights, depending on 
the tyre size.

Tractors can ex-works be supplied with these 
(3-piece) rear mudguards.

2.16 EC-APPROVED REAR 
UNDERRUN PROTECTION

An EC-approved rear underrun protection beam 
(with EC certificate No. E4-70/221/92006) is 
available as an option for certain vehicles. A 
general exception are the Low-Deck rigid truck 
chassis (High volume vehicles).
For CF75-85 and XF chassis there is a choice of 
three standard heights 'H' for ex-works rear 
underrun protection beams: 270 mm, 300 mm or 
330 mm below the chassis.

For LF and CF65 chassis one height 'H' of the 
rear underrun protection beam is available ex-
works:

- LF45: 245 mm
- LF55 14-16t: 300 mm
- LF55 18-19t: 355 mm
- CF65 16-19t: 355 mm

The rear underrun protection beam according the 
EC legislation, must be mounted at the following 
possition:

Air-sprung driven axle (FA LF55 16-18 tonnes, 
CF and XF series) mounting of bracket

M12

130

130

95120404-229

G001267

385 MAX.

55
0 

M
A

X
.

H
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- Maximum 550 mm above the road surface, 
in all situations, laden and unladen vehicle.

- Maximum horizontal distance 385 mm, from 
the rear end of the vehicle up to the rear end 
of the underrun protection beam. This 385 
mm is based on the maximum legal distance 
of 400 mm including deformation when a test 
load has been applied.

2.17 AUTOMATIC LUBRICATION

The vehicle series that are ex-works supplied 
with a lubrication system can in some cases be 
given a number of extra lubrication points for the 
superstructure. Depending upon vehicle 
application, the vehicle type in question and the 
required number of lubrication points on the 
superstructure, a tee piece may be fitted to the 
pump, which enables the fitting of a second main 
pipe, running in parallel with the existing system. 
There are no restrictions for the length of the 
added main pipe between pump and distribution 
point. However, the length of the pipe between 
distribution point and lubrication point is restricted 
to a maximum of 5 metres. For further 
information, DAF should be contacted.
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3.8 FA LF55 18t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 201122
3.9 FA CF65  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 201122
3.10 FA CF and XF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 201122
3.11 FAR/FAS CF and XF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 201122
3.12 FAG CF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 201122
3.13 FAN LF  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 201122
3.14 FAN CF and XF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 201122
3.15 FAT CF and XF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 201122
3.16 FAC/FAX CF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 201122
3.17 FAD CF and XF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 201122
3.18 FAK CF and XF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 201122
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3. GENERAL INFORMATION ON SUPERSTRUCTURES
3.1 SUPERSTRUCTURE WITH SUB-

FRAME

For a large number of superstructure types, it is 
necessary to fit a sub-frame on the chassis, not to 
ensure structural strength and rigidity of the 
chassis but to obtain sufficient wheel clearance. 
For this purpose a non-rigid attachment is 
required. The use of a sub-frame gives an even 
distribution of load, creates sufficient wheel 
clearance and enables extra components and/or 
units to be fitted. As a rule, a material (such as 
aluminium) which is of lower quality than that of 
the chassis side members can be used for the 
sub-frame. If, however, the chassis is subjected 
to higher loads or stresses, the dimensions of the 
sub-frame should be determined taking account 
of the anticipated loads, and a rigid attachment 
is required, using attachment plates.

Construction of the sub-frame
The following instructions apply to the 
construction and attachment of all sub-frames:

- The sub-frame should run the full length of 
the chassis frame without joints. A sub-
frame extending far to the front also 
reduces the risk of annoying (speed-
dependent) natural frequencies, the so-
called bending vibrations, which in some 
cases may also adversely affect the driving 
comfort. The front end of the sub-frame, 
before the first attachment point, should be 
tapered or dove-tailed to prevent an 
unnecessarily abrupt change in rigidity 
between the sub-frame and the chassis 
frame. Finally, to prevent notching, the front 
end of the sub-frame must be rounded off on 
the underside. The radius should be at least 
5 mm.

- A channel section (minimum thickness 5 
mm) is generally best suited for side member 
sub-frames. For some applications, e.g. a 
vehicle loader, it may be necessary to close 
off the channel section on a part of the sub-
frame, so that a box section is formed. In that 
case, a gradual transition of rigidity should 
again be guaranteed by dove-tailing.

96120404-301a
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- In the case of a rigid attachment of the sub-
frame to the chassis, the material with the 
lowest mechanical properties is always 
decisive for the strength and stiffness of the 
structure. It is therefore then preferable to 
make the sub-frame from a material which is 
at least of the same quality as that of the 
chassis frame; see the overview of side 
member dimensions in section 
2.10: "Chassis and cabine related 
dimensions". If a material other than steel is 
used for a rigidly attached sub-frame, the 
shape and dimensions must be determined 
taking account of the specific characteristics 
of the material in question. Consult DAF for 
more information.

- The sectional pattern of a construction must 
always be uniform. Each addition in the form 
of construction reinforcements must 
continue to guarantee a uniform pattern of 
the linear moment of inertia. If, for any 
reason, the sub-frame height is decreased or 
increased in some places, always ensure 
that there is a gradual transition of rigidity.

- The maximum permissible distance between 
one cross member and the next in or on top 
of a sub-frame is 1200 mm.

- The height of the sub-frame cross members 
must be at least 0.6 times the height of the 
sub-frame side members. The sub-frame 
cross members should be fitted in such a 
way that they can follow the movements of 
the chassis frame.

- Cross members should preferably not be 
welded to the sub-frame flanges.

Any vertical forces exerted on the chassis 
should be introduced via the side member 
webs and not via the side member flanges! 
The upper (and lower) flanges only serve to 
add sufficient strength and stiffness to the 
section, and they can easily be deformed if 
incorrectly loaded by transverse forces 
exerted on the flange ends. If this happens 
nonetheless, the inside of the section 
(between the flanges) should be adequately 
reinforced, so that deformation and/or 
damage are prevented. Clamped joint to the 
flanges are forbidden.

Filler between chassis and sub-frame
If a filler has to be fitted between the chassis 
frame and the sub-frame (for example in the case 
of an aluminium sub-frame), always use a form-
retaining filler (preferably plastic) over the full 
length.

Never fit a filler in the case of totally or partly rigid 
attachment of the sub-frame (BAM 2, 3 and 4).

96120404-305

H
0,6 H min

1200 max

96120404-306

1200 max
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0436
Stability by torsional stiffening of the sub-
frame
For some (deforming) superstructures, vehicle 
stability requires torsional stiffening of the rear 
overhang. This stiffening can consist of parts of 
the body (e.g. a tipping stabiliser), separate 
torsionally stiff cross members or cruciform 
braces fitted in the sub-frame; see the figures 
opposite. Where necessary, this is stated in the 
relevant text of section 4: "Superstructures".

NOTE: The cruciform braces must be 
fitted as close as possible to the chassis 
frame and starting from 1000 mm in 
front of the centre line of the last axle up 
to the end of the sub-frame.

Vehicle stability during operation of any 
superstructure system is the responsibility of 
the bodybuilder and the user. The user should 
at all times make sure that vehicle stability is 
guaranteed. It is therefore important that clear 
instructions for use of the superstructure 
should be provided on or supplied with the 
vehicle.

Cross members for torsional stiffening

Cruciform bracing for torsional stiffening

1200

1200

I p min. = 175 cm4

96120404-307

I min. = 133 cm4

G00

//

//

1000
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Comparative table for sub-frame sections
Section- 
designation (1)

Area of cross se-
tion A [cm2]

Specific weight of 
the section M [kg/

m]

Moment of resist-
ance WX at vertical 

load [cm3]

Linear moment of 
inertia IX at vertical 

load [cm4]
Hot-rolled channel section
UNP 60 6,5 5,17 10,5 31,6
UNP 65 9,0 7,2 17,7 57,5
UNP 80 11,0 8,9 26,5 106,0
UNP 100 13,5 10,8 41,2 206,0
UNP 120 17,0 13,7 60,7 364,0
UNP 140 20,4 16,4 86,4 605,0
UNP 160 24,0 19,2 116,0 925,0
UNP 180 28,0 22,5 150,0 1350,0
Cold-rolled channel section
U 60x30x4 4,36 3,49 7,8 23,5
U 60x40x4 5,16 4,13 9,9 29,8
U 80x50x6 9,80 7,8 24,5 98,0
U 100x50x6 11,0 8,8 33,4 166,8
U 100x60x4 8,36 6,69 27,3 136,6
U 100x65x6 12,8 10,24 41,3 206,6
U 120x60x5 11,3 9,0 42,3 254,0
U 120x60x6 13,4 10,7 49,5 297,1
U 140x60x4 9,9 8,0 42,7 298,7
U 140x60x6 14,6 11,7 61,2 428,3
U 160x60x6 15,8 12,6 73,7 589,2
U 160x70x5 14,3 11,4 70,2 561,2
U 180x60x5 14,3 11,4 73,8 664,2
U 180x60x6 16,9 12,9 83,9 755
U 200x60x6 18,1 13,9 97,6 976
Box section
□  80x80x6 17,2 13,9 40,7 163
□  80x80x7 20,4 16,0 45,8 183,2
□  80x100x8 26,2 20,6 60,8 243,2
□  80x120x8 29,4 23,1 71,2 284,8
□  100x100x8 29,4 23,1 83,7 418,4
□  100x120x7 28,8 22,6 87,6 438,1
□  100x150x8 37,4 29,4 117,6 588,1
□  120x120x8 35,8 28,1 125,5 753,1
□  120x120x10 44,0 34,5 149,1 894,7
□  120x120x12 48,0 40,7 151,5 959,4
□  140x140x12 61,4 48,2 241,8 1692
□  150x150x12 66,2 51,5 282,4 2118
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(1) The table above gives information about some of the most commonly used sub-frame sections. This table may also be useful 
for the selection of alternative materials with similar properties. The dimensions, weights and static data apply to sections without 
flitches!

3.2 BAM'S - BODY ATTACHMENT 
METHODS

BAM (Body Attachment Method) type - 
overview

DAF uses five body attachment methods (BAM 1, 
2, 3, 4 and 5) for the mounting of superstructures. 
By using one of three basic attachment tech-
niques (or a combination of them), an optimum 
and homogeneous superstructure and chassis at-
tachment can be realised for each type of super-
structure. The basic techniques are: non-rigid 
attachment, rigid attachment and attachment with 
consoles.

BAM 1: fully non-rigid attachment
(CF75-85 and XF Series)

BAM 1: fully non-rigid attachment
(LF and CF65 Series)

BAM 2: rigid attachment at front
(CF75-85 and XF Series)

BAM 2: rigid attachment at front
(LF and CF65 Series)

BAM 3a + 3b: rigid attachment at rear
(CF75-85 and XF Series)

BAM 3: rigid attachment at rear
(LF and CF65 Series)

96120404-309 G000429

96120404-310 G000430

96120404-311 G000431
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 Three attachment techniques
DAF uses three basic attachment techniques for 
the mounting of superstructures. By using one of 
these three attachment techniques (or a 
combination of them), an optimum and 
homogeneous superstructure and chassis 
attachment can be realised for each type of 
superstructure. DAF's superstructure attachment 
techniques are based on state-of-the-art 
technological knowledge in the field of chassis 
stiffness and spring systems. Observation of the 
attachment recommendations guarantees that 
the dynamic behaviour of the bodied vehicle will 
be the same as defined and tested by DAF.

BAM 4: fully rigid attachment BAM 5: attachment with consoles
96120404-312 96120404-313
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- Tie rods
The tie rod attachment technique provides a non-
rigid connection. It allows limited displacement of 
the superstructure in the longitudinal direction. 
This gives little resistance to torsion, so that, 
while driving on bumpy roads, the chassis frame 
and the superstructure will be able to follow each 
other well. The result is a good balance between 
road grip and ride comfort.

Tightening torque of M16 nut for tie rod 
(CF75-85 and XF series): 55 Nm

This technique can be used for a superstructure 
with or without sub-frame, in accordance with the 
following guidelines:

- When using this attachment technique, 
always fit at least one attachment plate 
near the rear axle, for superstructure fixation 
in the longitudinal direction.

- The attachment brackets should be mounted 
with flange bolts near the cross member 
attachment points in the chassis frame. The 
maximum permissible distance between the 
tie rods is 1200 mm. The tie rod should be 
located against the side member, so that 
lateral displacement of the sub-frame or 
superstructure is prevented.

- The tie rod should have a working length of 
at least 150 mm. A tie rod may be bolted or 
welded to a superstructure cross member or 
to the sub-frame. Tie rods should always be 
placed in a vertical position.

- As an alternative, an M16 stud of this length 
may also be used.

- The property class of the tie rod material 
should in any case be at least 8.8.

- If the tie rods are bolted to the sub-frame, the 
thickness of the sub-frame should at least be 
5 mm.

- Always use self-locking nuts or locknuts for 
the attachment of tie rods.

For the tightening torques of DAF flange 
bolts, see section 2.6: "Attachment of 
components to the chassis".

- Consoles
DAF distinguishes console models that are 
mounted to the vertical section of the chassis 
profile (model A) and consoles that additionally 
are supported by the upper flange of the main 
chassis longitudinal (model B). Due to its specific 
features DAF advices the console model B with 
additional chassis flange support to be used for 
BAM 5 attachment (described further down this 
chapter).

Tie rod

M14

M12-10.9

M16
G000438

A

G000437

min.15

M12-10.9

M16

A

A: = 60 mm for CF75-85 series
= 60 - 70 mm for XF series
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Console; model A (LF and CF65 only)

These consoles can be equipped with or without 
pressure springs to provide a non-rigid or rigid 
connection similar to the tie rod and attachment 
plate connection that is described further down in 
this chapter.

WARNING! The rigid connection 
with DAF type console may however 
not be clasified equal to the 
attachment plate connection due to 
the differences in dimensional 
features and the number of fasteners 
used.

This technique can be used for superstructures 
with a sub-frame, in accordance with the 
following guidelines:

- The mating surfaces of the console with the 
sub-frame and with the chassis frame should 
be free from paint and impurities. The only 
coating allowed is a thin layer of primer 
(thickness 17 - 25 μm).

- DAF supplied consoles have elongated 
fixing holes in their flanges. Therefore only 
flanged bolts and nuts should be used to 
fasten DAF consoles to the sub-frame 
consoles or brackets. Non flanged fasteners 
may only be used in combination with 4 mm 
thick washers with an outside diameter of at 
least 34 mm under the nut and bolt heads.

- When pressure springs are used, the pre-
tension of each spring should be 1,5kN. For 
DAF-supplied springs, the specified pre-
tension is obtained by compressing the 
springs to a length of 70 mm. The springs 
can be fitted on the upper console of the sub-
frame or under the lower console of the 
chassis longitudinal.

- For the rigid attachment method the 
consoles must be positioned in such a way 
that the touching surfaces have contact over 
the full length with no gap in between them. 
This will avoid unnecessary stress in the 
console flanges, sub-frame and chassis 
longitudinal.

For the tightening torques of DAF flange 
bolts, see section 2.6: "Attachment of 
components to the chassis".

Consoles (model A) with and without pressure 
spring

G000441

3-5 mm

0 mm

M12-10.9

M16-10.9 M16-10.9

M12 M16

M16

70 mm

50

50
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- Attachment plates
Attachment using attachment plates gives a rigid 
connection between the superstructure sub-
frame and the chassis frame (provided that 
sufficient flange bolts are used), so that the sub-
frame contributes to the strength and stiffness of 
the chassis frame.

Rigid attachment with attachment plates is 
only used where necessary for the strength of 
the construction.

This technique can only be used for 
superstructures with a sub-frame, in 
accordance with the following guidelines:
- The mating surfaces of the attachment plate 

with the sub-frame and with the chassis 
frame should be free from paint and 
impurities. The only coating allowed is a thin 
layer of primer (thickness 17 - 25 μm).

- When mounting the attachment plates, 
wherever possible use the holes in the 
chassis specially provided for this purpose.

- If no sub-frame is used and the 
superstructure is mounted with tie rods, one 
attachment plate should be fitted to an extra 
connection between two superstructure 
cross members (near the rear axle) for 
superstructure fixation in the longitudinal 
direction. This should be done in accordance 
with BAM 1.

For the tightening torques of DAF flange 
bolts, see section 2.6: "Attachment of 
components to the chassis".

NOTE: Attachment plates on LF and 
CF65 chassis, if ordered ex-factory, are 
fitted close to and above the rear axle 
on the second, third and fourth (13 mm) 
bolt hole of the standard predrilled set 
of four.

Attachment plate position (CF75-85 and XF 
chassis)

Attachment plate position (LF and CF65 chassis) 

A

15

50

40-85

G000494

50

40

G001182

A

A: M12 - 10.9 (LF45 ,LF55 and CF65 se-
ries)
M16 - 10.9 (CF75-CF85 and XF series)
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- Consoles; model B (for BAM 5 attachment)
Console attachment enables torsionally rigid 
superstructures, such as tanks and similar 
constructions, to be mounted to the chassis 
frame without overloading the superstructure or 
the chassis. The attachments must be made in 
such a way that torsional movement of the 
chassis is not hindered when driving on bumpy 
roads.

This technique can be used for superstructures 
without a sub-frame, in accordance with the 
following guidelines:

- Consoles must guide the superstructure in 
both transverse and longitudinal direction. In 
the vertical direction, only slight movement is 
permitted resulting from torsion occurring in 
the chassis. Superstructure-to-console 
attachment can be a fixed attachment or an 
attachment with pressure springs, 
depending on the type of superstructure and 
the operating conditions.

- For a fixed superstructure-to-console 
attachment, spacer bushes with a length of 
at least 30 mm should always be fitted to 
permit the use of bolts that are long enough 
to allow some degree of stretch.

- In relation with a vertical static console load 
of 20 kN two pressure springs should be 
used, the pre-tension of each spring should 
be 3 kN. The minimum spring rate per spring 
is 225 N/mm.

- The console attachment introduces a local 
vertical point load which results in local 
stress in the chassis. Therefore the chassis 
longitudinal must be reinforced with an 
innerliner, in case there is no innerliner 
reinforcement a subframe must be mounted.

- The console attachment might also introduce 
lateral torsion on the longitudinal. This 
torsion must be eliminated by a cross 
member supporting the longitudinal from the 
inside. See section 2.6: "Attachment of 
components to the chassis".

For the tightening torques of DAF flange 
bolts, see section 2.6: "Attachment of 
components to the chassis".

Console (model B) with fixed attachment

Console (model B) with pressure springs

40-60

M16-10.9

min. 30

50

96120404-317

40-60

M16-10.9

50

G000364
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3.3 FIRST ATTACHMENT POINT

First attachment point
The DAF chassis has a provision for the first 
(non-rigid) attachment point for BAM 1 and BAM 
3 attachment methods.

If this attachment does not concern a bracket for 
the DAF tie rod, but another bracket or a threaded 
hole in a spring bracket, a normal M16 stud 
(property class 8.8) should be used. The working 
length of this stud should also be at least 150 mm. 
The console or plate used to fit this stud to the 
sub-frame, should at all times project at least 
30 mm downwards along the chassis frame. 
This is necessary to prevent lateral displacement 
of the sub-frame.

On LF and CF65 series with non rigid attachment 
at the front end (BAM 1 + 3) the first and second 
console must at all times be equipped with a 
pressure loaded spring to ensure a sufficient non-
rigid attachment. To prevent lateral displacement 
of the sub-frame either the first console must be 
projected at least 30 mm above the chassis frame 
or an additional restraint plate must be fitted on 
the sub-frame projecting at least 30 mm 
downwards along the chassis frame. Check 
previous chapter for more detailed information.

For some examples of first attachment points, 
which can be found on various vehicle series, see 
the illustrations in this section.

NOTE: Consult the table at the end of 
this chapter for factory-prepared 
positions of the first attachment point in 
relation to the front axle centre line .

First attachment, CF75-85 and XF serie

With stud in spring bracket, CF75-85 and XF 
series

First attachment, FAT CF75-85 series with day 
cab (no vertical exhaust system)

96120404-321

30mm
min.

20081102-005

30mm
min.

G000514

min.
30 mm
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Exception
Under extreme conditions, as is for instance the 
case with torsionally rigid superstructure 
constructions, a somewhat flexible attachment at 
the first attachment point is recommended. To 
this end, springs or rubber can be used. The 
degree of flexibility required depends on the 
operating conditions (area of application), the 
relative torsional stiffness of the superstructure 
and the experience of bodybuilders in similar 
situations. The springs of the DAF range may 
also be used for this purpose. See section 8: 
'Order numbers of DAF parts'.

First and second attachment, LF and CF65 series

First and second attchment with restrainer plate , 
LF and CF65 series 

G000425

min.
30 mm

3-5 mm

3-5 mm

G000453

min.
30 mm

3-5 mm

3-5 mm
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(1) Distance is valid for chassis equipped with 125 Ah batteries. If 175 Ah batteries are installed then the distance is 1281 mm.
(2) If a vertical exhaust system (pipe) is fitted then use the values of the sleeper cab situation.
(3) If a vertical exhaust system (pipe) is fitted then the distance is 677mm.

3.4 TYPE OF SUPERSTRUCTURE/
BAM MATRIX

The following overview shows the attachment 
method specified by DAF for each of the most 
common types of superstructure. The aim has 
been to achieve an optimum compromise 
between chassis strength and rigidity for specific 
superstructures on the one hand (strength) and 
maximum flexibility for vehicle comfort on the 
other hand. Consult DAF for any superstructure 
variants not mentioned in this matrix.

Position of first attachment point (non-rigid) in relation to front axle centre line
Vehicle type Leaf-sprung front axle Air-sprung front axle

Day cab Sleeper cab Day cab Sleeper cab
LH side RH 

side
LH 

side
RH side LH 

side
RH 

side
LH side RH side

FA LF45 7.5/12 tonnes 611 (2) 1205 1198 (1) - -
FA/N LF55 14/16 tonnes 620 (2) 894 - -
FA LF55 18-19 tonnes 570 (2) 844 - -
FA CF65 851 (2) 1040 - -
FA CF75-85 562 (3) 1072 562 922
FA XF - 1072 - -
FAS/R/N CF75-85 562 (2) 922 562 922
FAN XF - 922 - 922
FAG CF75-85 619 (3) 1072 - -
FAT CF75-85 571 (2) 922 - -
FAT XF - 922 - -
FAD XF - 1015 - -
FAD CF75 629 (2) 1015 - -
FAC/D/X CF85 629 (2) 1015 - -
FAK XF - 1067 1048 - -
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(1) For LF and CF65 chassis use BAM3 instead of BAM3a or BAM3b.

WARNING! Ensure that the 
operation of the moving parts on the 
chassis cannot be impeded by the 
attachments. Furthermore, all 
vehicle components should remain 
easily accessible for maintenance 
and repair.

3.5 BAM INSTRUCTIONS, GENERAL

For correct sub-frame attachment, the following 
bodying instructions should be adhered to:

BAM overview on the basis of types of superstructure
TYPE OF SUPERSTRUCTURE BAM 1 BAM 2 BAM 

3a (1)
BAM 
3b (1)

BAM 4 BAM 5

Fixed body ■
Demountable body with sub-
frame

■

(High-)volume body ■ ■
Body with tail lift ■
Tanker with sub-frame ■
Tanker with console attachment ■
Compactor refuse collector ■ ■ ■
Refuse collector with rotating 
drum

■

Road sweeper ■ ■
Gully emptier ■ ■
Tipper with front-end ram ■
Tipper with central ram ■
Three-way tipper ■ ■
Tipping demountable body ■
Loading arm system ■
Concrete mixer and concrete 
pump

■

Vehicle loading crane immediate-
ly behind the cab

■ ■

Vehicle loading crane at rear end 
of chassis

■ ■

Recovery vehicle ■
Hydraulic platform (dependent on 
type)

■ ■

Fork-lift truck carrier ■
Fire-fighting vehicle (water ten-
der)

■ ■
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A. The minimum numbers of fasteners stated 
on the next pages should be strictly ad-
hered to. The fasteners should be evenly 
spaced over the parts I, II and III indicated 
in the drawings on the next pages. The 
length dimensions of the parts I, II and III 
are indicatory values.

G. The rear end of the body must not protrude 
more than 450 mm from the rearmost attach-
ment point.

B. The numbers indicated always apply to 
only one chassis member.

H. Sometimes two figures are given for the number 
of attachments. In such cases, the number de-
pends on the pre-drilled holes and/or the rear 
overhang selected, and should be in accord-
ance with the instructions given above.

C. When attachment methods BAM 1, 2, 3a, 
3b and 4 are applied, the distance between 
one attachment point and the next must 
never be more than 1200 mm. The only ex-
ception to this rule is BAM 2, where it is im-
possible to fit tie rods between the spring 
brackets of the rear axle!

I. Always consult DAF when, applying one of the 
BAM's detailed on the next pages, you are una-
ble to comply with the above instructions.

D. The sub-frame should extend forwards as 
far as possible and it should be attached to 
the first attachment point.

J. On LF, CF and XF vehicles, the hole patterns 
for BAM 1 and BAM 3 are partly provided. In 
some cases, these holes can of course also be 
used for BAM 4 and/or BAM 5.

E. The front of the body must not protrude 
more than 300 mm from the first attach-
ment point.

K. The chassis frames of all vehicle series (with 
the exception of the FA LF45) are tapered at the 
cab rear wall. The sub-frame used should follow 
the lines of the chassis frame.

F. The matching attachment points in the LH 
and RH side members must not be more 
than 300 mm backwards or forwards in re-
lation to each other.

L. On some vehicles the front body attachment 
plates coincide with the vehicle component at-
tachment brackets. It is allowed to fit a body at-
tachment plate with a thickness of at most 8 mm 
between side member and attachment brack-
ets. It should however be ensured that the at-
tachment and the position of the component on 
the chassis are equivalent to the original con-
struction.

CF75-85 and XF Series

WB AE

Max.300

Max.1200

Max.450

96120404-322
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3.6 FA LF45

(1) The first and second consoles always are spring loaded; see 3.3: "First attachment point"

NOTE: BAM 1 chassis mounted 
brackets (illustrated black in table) can 
be ordered ex-factory with selcode: 
0126.
For part numbers of consoles / brackets 
that are available via DAF After Sales 
see chapter 13.1: "Mountings".

LF and CF65 Series

FA LF45, BAM 1.

* See 3.3: "First attachment point".

Wheelbase [m]
Rear axle sus-

pension

I (1) II III

≤  3.55 Parabolic + air 3 1 2

≤  4.30 Parabolic + air 4 1 3

≤  5.00 Parabolic + air 5 1 4

≤  5.40 Parabolic + air 5 1 3

WB AE

Max.300

Max.1200

Max.450

G000423

WB AE

* 400

G000516

G000426
-325

G000426
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FA LF45, BAM 2.

Wheelbase [m]
Rear axle sus-

pension

I II III

≤  3.55 Parabolic + air 2 1 2

≤  4.30 Parabolic + air 2 2 3

≤  5.00 Parabolic + air 2 3 4

≤  5.40 Parabolic + air 2 3 3

WB AE

17001000

G000416

-325
G000426 G000426
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(1) First and second consoles are always spring loaded, see 3.3: "First attachment point"

NOTE: BAM 3 chassis mounted 
brackets (illustrated black in table) can 
be ordered ex-factory via POV request.
For part numbers of consoles / brackets 
that are available via DAF After Sales 
see chapter 13.1: "Mountings".

FA LF45, BAM 3.

* See 3.3: "First attachment point".

Wheelbase [m]
Rear axle sus-

pension

I (1) II III

≤  3.00 Asymmetric 1 3 1

≤  3.15 Parabolic 1 3 2

≤  3.15 Air 2 2 2

≤  3.55 Parabolic + air 2 2 2

≤  3.90 Parabolic + air 2 3 3

≤  4.30 Parabolic + air 3 2 3

≤  4.65 Parabolic + air 4 2 4

≤  5.00 Parabolic + air 3 3 4

≤  5.40 Parabolic + air 4 2 3

WB AE

1700*

G000417

G000426
-325 -325
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FA LF45, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.00 Asymmetric 2 2 1

≤  3.15 Parabolic + air 2 2 2

≤  3.55 Parabolic + air 3 1 2

≤  4.30 Parabolic + air 4 1 3

≤  5.00 Parabolic + air 5 1 4

≤  5.40 Parabolic + air 5 1 3

FA LF45, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.55 Parabolic + air 1 - 1

WB AE

900

96120404-330

-325 -325 -325

WB AE

1000 1050

96120404-331

-326 -326
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3.7 FA LF55

(1) First and second consoles are always spring loaded, see 3.3: "First attachment point"

NOTE: BAM 1 chassis mounted 
brackets (illustrated black in table) can 
be ordered ex-factory with selcode: 
0126.
For part numbers of consoles / brackets 
that are available via DAF After Sales 
see chapter 13.1: "Mountings".

FA LF55 14-16T, BAM 1.

* See 3.3: "First attachment point"

Wheelbase [m] Rear axle sus-
pension

I (1) II III

≤  3.50 Parabolic + air 3 1 2

≤  4.20 Parabolic + air 4 1 3

≤  4.80 Parabolic + air 5 1 3

≤  5.90 Parabolic + air 6 1 4

≤  6.30 Parabolic + air 7 1 4

WB AE

400  * 

G000419

G000426
-325

G000426
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FA LF55 14-16T, BAM 2.

Wheelbase [m] Rear axle suspen-
sion

I II III

≤  3.50 Parabolic + air 2 1 2

≤  4.20 Parabolic + air 2 2 3

≤  4.80 Parabolic + air 2 3 3

≤  5.90 Parabolic + air 2 4 4

≤  6.30 Parabolic + air 2 5 4

WB AE

17001000
 

G000420

-325
G000426 G000426
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(1) First and second consoles are always spring loaded, see 3.3: "First attachment point"

NOTE: BAM 3 chassis mounted 
brackets (illustrated black in table) can 
be ordered ex-factory via POV request.
For part numbers of consoles / brackets 
that are available via DAF After Sales 
see chapter 13.1: "Mountings".

FA LF55 14-16T, BAM 3.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I (1) II III

≤  3.50 Parabolic + air 2 2 2

≤  3.80 Parabolic + air 2 3 3

≤  4.20 parabolic + air 3 2 3

≤  4.50 Parabolic + air 3 3 3

≤  4.80 Parabolic + air 4 2 3

≤  5.35 Parabolic + air 5 2 4

≤  5.90 Parabolic + air 5 2 4

≤  6.30 Parabolic + air 6 2 4

WB AE

1700* 

G000421

G000426
-325 -325
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FA LF55 14-16T, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.50 Parabolic + air 3 1 2

≤  3.80 Parabolic 3 2 3

≤  3.80 air 4 1 3

≤  4.20 Parabolic + air 4 1 3

≤  4.80 Parabolic + air 5 1 3

≤  5.90 Parabolic + air 6 1 4

≤  6.30 Parabolic + air 7 1 4

FA LF55 14-16T, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Parabolic + air 1 1 1

WB AE

900

96120404-336

-325 -325 -325

WB AE

10501000 1050
 

96120404-337

-326 -326 -326
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3.8 FA LF55 18T

(1) Fisrt and second consoles are always spring loaded, see 3.3: "First attachment point"

NOTE: BAM 1 chassis mounted 
brackets (illustrated black in table) can 
be ordered ex-factory with selcode: 
0126.
For part numbers of consoles / brackets 
that are available via DAF After Sales 
see chapter 13.1: "Mountings".

FA LF55 18T, BAM 1.

* See 3.3: "First attachment point".

Wheelbase
[m]

Rear axle
suspension

I (1) II III

≤  3.45 Parabolic + air 3 1 2

≤  3.75 Parabolic + air 4 1 2

≤  4.15 Parabolic + air 4 1 3

≤  4.75 Parabolic + air 5 1 3

≤  5.80 Parabolic + air 6 1 3

≤  6.25 Parabolic + air 7 1 4

WB AE

* 400

G000516

G000426
-325

G000426
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FA LF55 18T, BAM 2.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.45 Parabolic + air 2 0 2

≤  3.75 Parabolic + air 2 2 2

≤  4.15 Parabolic + air 2 2 3

≤  4.75 Parabolic + air 2 3 3

≤  5.80 Parabolic + air 2 4 3

≤  6.25 Parabolic + air 2 5 4

WB AE

17001000
 

G000420

-325
G000426 G000426
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(1) First and second consoles are always spring loaded, see 3.3: "First attachment point"

NOTE: BAM 3 chassis mounted 
brackets (illustrated black in table) can 
be ordered ex-factory via POV request.
For part numbers of consoles / brackets 
that are available via DAF After Sales 
see chapter 13.1: "Mountings".

FA LF55 18T, BAM 3.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I (1) II III

≤  3.45 Parabolic + air 2 2 2

≤  3.75 Parabolic + air 2 3 2

≤  4.15 Parabolic + air 3 2 3

≤  4.45 Parabolic + air 3 3 3

≤  4.75 Parabolic + air 4 2 3

≤  5.85 Parabolic + air 5 2 3

≤  6.25 Parabolic + air 6 2 4

WB AE

1700* 

G000421

G000426
-325 -325
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FA LF55 18T, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.45 Parabolic + air 3 1 2

≤  3.75 Parabolic 3 2 2

≤  3.75 Air 4 1 2

≤  4.15 Parabolic + air 4 1 3

≤  4.75 Parabolic + air 5 1 3

≤  5.25 Parabolic + air 6 1 3

≤  5.85 Parabolic + air 7 1 4

FA LF55 18T, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Parabolic + air 1 1 1

WB AE

900

96120404-336

-325 -325 -325

WB AE

10501000 1050
 

96120404-337

-326 -326 -326
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3.9 FA CF65

(1) Fisrt and second consoles are always spring loaded, see 3.3: "First attachment point"

NOTE: BAM 1 chassis mounted 
brackets (illustrated black in table) can 
be ordered ex-factory with selcode: 
0126.
For part numbers of consoles / brackets 
that are available via DAF After Sales 
see chapter 13.1: "Mountings".

FA CF65, BAM 1.

* See 3.3: "First attachment point".

Wheelbase
[m]

Rear axle
suspension

I (1) II III

≤  4.15 Parabolic + air 4 1 3

≤  4.90 Parabolic + air 5 1 3

≤  5.70 Parabolic + air 6 1 3/4

≤  6.10 Parabolic + air 6 1 4

≤  6.60 Parabolic + air 7 1 4

≤  6.90 Parabolic + air 7 1 4/5

≤  7.30 Parabolic + air 7 1 4

WB AE

* 400

G000516

G000426
-325

G000426
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FA CF65, BAM 2.

Wheelbase
[m]

Rear axle
suspension

I II III

≤  4.15 Parabolic + air 2 3 3

≤  4.90 Parabolic + air 2 4 3

≤  5.70 Parabolic + air 2 5 3/4

≤  6.10 Parabolic + air 2 5 4

≤  6.60 Parabolic + air 2 6 4

≤  6.90 Parabolic + air 2 6 4/5

≤  7.30 Parabolic + air 2 6 4

WB AE

17001000
 

G000420

-325
G000426 G000426
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(1) Fisrt and second consoles are always spring loaded, see 3.3: "First attachment point"

FA CF65, BAM 3.

* See 3.3: "First attachment point".

Wheelbase
[m]

Rear axle
suspension

I (1) II III

≤  4.15 Parabolic + air 3 2 3

≤  4.90 Parabolic + air 4 2 3

≤  5.70 Parabolic + air 5 2 3/4

≤  6.10 Parabolic + air 5 2 4

≤  6.60 Parabolic + air 6 2 4

≤  6.90 Parabolic + air 6 2 4/5

≤  7.30 Parabolic + air 6 2 4

WB AE

1700* 

G000421

G000426
-325 -325
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FA CF65, BAM 4.

Wheelbase
[m]

Rear axle
suspension

I II III

≤  4.15 Parabolic + air 4 1 3

≤  4.90 Parabolic + air 5 1 3

≤  5.70 Parabolic + air 6 1 3/4

≤  6.10 Parabolic + air 6 1 4

≤  6.60 Parabolic + air 7 1 4

≤  6.90 Parabolic + air 7 1 4/5

≤  7.30 Parabolic + air 7 1 4

FA CF65, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Parabolic + air 1 2 1

WB AE

900

96120404-336

-325 -325 -325

WB AE

10501000 1050
 

96120404-337

-326 -326 -326
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3.10 FA CF AND XF

FA CF75-85 and XF, BAM1.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.80 Parabolic 4 1 2

≤  4.90 Parabolic + air 5 1 2

≤  6.10 Parabolic + air 6 1 2/3

≤  6.90 Parabolic + air 6 / 7 1 4

≤  7.50 Parabolic + air 7 1 4

WB AE

* 400

96120404-338

-324
-325

-324
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FA CF75-85 and XF, BAM2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.50 Parabolic + air 4 1 2

≤  5.50 Parabolic + air 4 2 2/3

≤  6.10 Parabolic + air 4 3 2/3

≤  6.90 Parabolic + air 4 / 5 4 4

≤  7.50 Parabolic + air 5 4 4

FA CF75-85 and XF, BAM 3a.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 Parabolic + air 3 3 4

≤  4.90 Parabolic + air 3 4 4

≤  6.90 Parabolic + air 4 4 5

≤  7.50 Parabolic + air 4 4 5

WB AE

1700
*  

96120404-339

-325
-324 -324

WB AE

1700* 

96120404-340

-324
-325 -325
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FA CF75-85 and XF, BAM 3b.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 Parabolic + air 3 1 2

≤  4.90 Parabolic + air 3 2 2

≤  6.90 Parabolic + air 4 2 3

≤  7.50 Parabolic + air 4 2 4

FA CF75-85 and XF, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 Parabolic + air 6 1 3

≤  4.90 Parabolic + air 6 1 3

≤  6.10 Parabolic + air 6 1 3

≤  6.90 Parabolic + air 6 1 4

≤  7.50 Parabolic + air 6 1 4

WB AE

1700* 

96120404-341

-324
-325 -325

WB AE

900

 96120404-342

-325 -325 -325
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3.11 FAR/FAS CF AND XF

FA CF75-85 and XF, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Parabolic + air 1 2 1

FAR/FAS CF75-85 and XF, BAM 1.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.80 Parabolic + air 3 1 2/3

≤  4.80 Parabolic + air 5 1 3

≤  5.30 Parabolic + air 6 1 4

≤  6.10 Parabolic + air 7 1 4

WB AE

105010501400

 22032802-018

-326 -326 -326

WB AEWT

* 400

96120404-344

-324
-325

-324
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FAR/FAS CF75-85 and XF, BAM 2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.80 Parabolic + air 5 1 2/3

≤  4.80 Parabolic + air 5 3 3

≤  5.30 Parabolic + air 5 3 4

≤  6.10 Parabolic + air 5 4 4

FAR/FAS CF75-85 and XF, BAM 3a.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.80 Parabolic + air 2 5 3

≤  4.80 Parabolic + air 4 5 4

≤  5.30 Parabolic + air 4 5 4

≤  6.10 Parabolic + air 5 5 4

WB AEWT

* 

96120404-345

1700

-325
-324 -324

1700* 

WB AEWT

96120404-346

-324
-325 -325
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FAR/FAS CF75-85 and XF, BAM 3b.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.80 Parabolic + air 2 2 2

≤  4.80 Parabolic + air 4 2 2

≤  5.30 Parabolic + air 4 2 3

≤  6.10 Parabolic + air 5 2 3

FAR/FAS CF75-85 and XF, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  3.80 Parabolic + air 6 3 3

≤  4.80 Parabolic + air 7 3 4

≤  5.30 Parabolic + air 8 3 4

≤  6.10 Parabolic + air 9 3 4

1700* 

WB AEWT

96120404-347

-324
-325 -325

900

WB AEWT

96120404-348

-325 -325 -325
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3.12 FAG CF

FAR/FAS CF75-85 and XF, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Parabolic + air 1 2 2

FAG CF75-85, BAM 1.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.80 Parabolic + air 4 1 1/2

≤  5.35 Parabolic + air 5 1 3

≤  5.90 Parabolic + air 6 1 3

≤  6.60 Parabolic + air 6 1 3

10501050

WB AEWT

1400

22032802-020

-326 -326 -326

WB AE
WT

* 400

96120404-350

-324
-325

-324
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FAG CF75-85, BAM 2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.80 Parabolic + air 4 2 2

≤  5.35 Parabolic + air 4 3 3

≤  5.90 Parabolic + air 4 3 3

≤  6.60 Parabolic + air 4 4 3

FAG CF75-85, BAM 3a.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.80 Parabolic + air 3 4 4

≤  5.35 Parabolic + air 4 4 4

≤  5.90 Parabolic + air 5 4 4

≤  6.60 Parabolic + air 5 4 5

WB AE
WT

1700* 

96120404-351

-325
-324 -324

WB AE

1700* 

WT
96120404-352

-324
-325 -325
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FAG CF75-85, BAM 3b.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.80 Parabolic + air 3 2 2

≤  5.35 Parabolic + air 4 2 2

≤  5.90 Parabolic + air 5 2 2

≤  6.60 Parabolic + air 5 3 3

FAG CF75-85, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.80 Parabolic + air 5 4 3

≤  5.35 Parabolic + air 6 4 4

≤  5.90 Parabolic + air 7 4 4

≤  6.60 Parabolic + air 8 4 4

WB AE

1700* 

WT
96120404-353

-324
-325 -325

900

WB AEWT

96120404-348

-325
-324 -324
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3.13 FAN LF

(1) First and second consoles are always spring loaded, see 3.3: "First attachment point"

FAG CF75-85, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Parabolic + air 1 2 2

FAN LF55, BAM1.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I (1) II III

≤  4.20 air 4 1 4

≤  4.50 air 5 1 4

≤  4.80 air 5 1 5

≤  5.30 air 6 1 5

WB AE

105010501400

WT
22032802-019

-326 -326 -326

WB AE

1700* 

G000421

G000426
-325 -325
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(1) first and second consoles are always spring loaded, see 3.3: "First attachment point"

FAN LF55, BAM 2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I (1) II III

≤  4.20 air 2 2 4

≤  4.50 air 2 3 4

≤  4.80 air 2 3 5

≤  5.30 air 2 4 5

WB AEWT

* 

G000455

1700

-325
G000426 G000426
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(1) Fisrt and second consoles are always spring loaded, see 3.3: "First attachment point"

FAN LF55, BAM 3.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I (1) II III

≤  3.80 air 2 3 4

≤  4.20 air 3 2 4

≤  4.50 air 3 3 4

≤  4.80 air 4 2 5

≤  5.35 air 5 2 5

FAN LF55, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 air 4 1 4

≤  4.50 air 5 1 4

≤  4.80 air 5 1 5

≤  5.30 air 6 1 5

1700* 

WB AEWT

G000442

G000426
-325 -325

900

WB AEWT

96120404-348

-325 -325 -325
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3.14 FAN CF AND XF

FAN LF55, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All air 1 2 2

FAN CF75-85 and XF, BAM1.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 air 4 1 3

≤  4.40 air 4 1 3

≤  4.80 air 5 1 3

≤  6.10 air 7 1 4

≤  6.65 air 8 1 4

10501050

WB AEWT

1400

22032802-020

-326 -326 -326

WB AEWT

* 400

96120404-344

-324
-325

-324
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FAN CF75-85 and XF, BAM 2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 air 5 2 3

≤  4.40 air 5 3 3

≤  4.80 air 5 3 3

≤  6.10 air 5 4 4

≤  6.65 air 5 5 4

FAN CF75-85 and XF, BAM 3a.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 air 3 4 3

≤  4.40 air 3 4 3

≤  4.80 air 4 4 4

≤  6.10 air 5 4 4

≤  6.65 air 6 4 5

WB AEWT

* 

96120404-345

1700

-325
-324 -324

1700* 

WB AEWT

96120404-346

-324
-325 -325
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FAN CF75-85 and XF, BAM 3b.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 air 3 2 2

≤  4.40 air 3 2 2

≤  4.80 air 4 2 2

≤  6.10 air 5 2 2

≤  6.65 air 6 2 3

FAN CF75-85 and XF, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.20 air 6 3 2

≤  4.40 air 6/7 3 3

≤  4.80 air 7 3 4

≤  6.10 air 8 3 4

≤  6.65 air 8 3 4

1700* 

WB AEWT

96120404-347

-324
-325 -325

900

WB AEWT

96120404-348

-325 -325 -325
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3.15 FAT CF AND XF

FAN CF75-85 and XF, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All air 1 2 2

FAT CF75-85 and XF, BAM 1.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.05 Leaf + air 4 1 3

≤  4.55 Leaf + air 4 1 3

≤  5.00 Leaf + air 5 1 3

≤  5.55 Leaf + air 6 1 3

10501050

WB AEWT

1400

22032802-020

-326 -326 -326

WB AE

WT

* 400

 96120404-356

-324
-325

-324
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FAT CF75-85 and XF, BAM 2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.05 Leaf + air 5 1 3

≤  4.55 Leaf + air 5 1 3

≤  5.00 Leaf + air 5 2 3

≤  5.55 Leaf + air 5 2 3

FAT CF75-85 and XF, BAM 3a.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.05 Leaf + air 3 5 4

≤  4.55 Leaf + air 3 5 4

≤  5.00 Leaf + air 4 5 4

≤  5.55 Leaf + air 5 5 4

WB AE

WT

* 
1700

96120404-357

-325
-324 -324

1700* 

WB AE

WT
96120404-358

-324
-325 -325
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FAT CF75-85 and XF, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.05 Leaf + air 8 3 4

≤  4.55 Leaf + air 8 3 4

≤  5.00 Leaf + air 9 3 4

≤  5.55 Leaf + air 9 3 4

FAT CF75-85 and XF, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Leaf + air 1 2 2

900

WB AE
WT

96120404-359

-325 -325 -325

10501050

WB AE

WT

1400

22032802-022

-326 -326 -326
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3.16 FAC/FAX CF

FAC/FAX CF85, BAM 2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  5.00 Parabolic + air 5 2 2

≤  5.70 Parabolic + air 5 3 3

≤  6.40 Parabolic + air 5 3 4

FAC/FAX CF85, BAM 3a.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  5.00 Parabolic + air 3 5 4/5

≤  5.70 Parabolic + air 4 6 4/5

≤  6.40 Parabolic + air 5 7 5

WB

WD

AEWT

* 

97111801-011

1700

-325
-324 -324

1700* 

WB
WD

AEWT
97111801-008

-324
-325 -325
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FAC/FAX CF85, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  5.00 Parabolic + air 7 3 4/5

≤  5.70 Parabolic + air 8 3 4/5

≤  6.40 Parabolic + air 9 3 5

FAC/FAX CF 85, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Parabolic + air 2 2 2

900

WB

WD

AEWT
97111801-010

-325 -325 -325

10501050

WB
WD

AEWT

1400

22032802-017

-326 -326 -326
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3.17 FAD CF AND XF

FAD CF75 - 85 and XF, BAM 2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  5.05 Leaf + air 5 2 2

≤  5.70 Leaf + air 5 3 2/3

≤  7.10 Leaf + air 5 4 4

FAD CF75 - 85 and XF, BAM 3a.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  5.05 Leaf + air 4 6 4/5

≤  5.70 Leaf + air 5 6 4/5

≤  7.10 Leaf + air 5 7 5

WB AE

WT

* 

WD

1700

96120404-361

-325
-324 -324

1700* 

WB AE

WTWD
96120404-362

-324
-325 -325
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FAD CF75 - 85 and XF, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  5.05 Leaf + air 8 2 4

≤  5.70 Leaf + air 9 2 4

≤  7.10 Leaf + air 9 2 4

FAD CF75 - 85 and XF, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Leaf + air 2 2 2

900

WB AE
WTWD

96120404-363

-325 -325 -325

10501050

WB AE

WT

1400

WD
22032802-021

-326 -326 -326
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3.18 FAK CF AND XF

FAK CF85 and XF, BAM 2.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.70 Air 5 2 2

≤  5.30 Air 5 3 2

FAK CF85 and XF, BAM 3a.

* See 3.3: "First attachment point".

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.70 Air 4 6 4/5

≤  5.30 Air 5 6 4/5

WB AEWT

* 

96120404-345

1700

-325
-324 -324

1700* 

WB AEWT

96120404-346

-324
-325 -325
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FAK CF85 and XF, BAM 4.

Wheelbase [m] Rear axle sus-
pension

I II III

≤  4.70 Air 9 3 4

≤  5.30 Air 10 3 4

FAK CF85 and XF, BAM 5.

Wheelbase [m] Rear axle sus-
pension

I II III

All Air 2 2 2

900

WB AEWT

96120404-348

-325 -325 -325

10501050

WB AE

WT

1400

22032802-022

-326 -326 -326
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4. SUPERSTRUCTURES
4.1 FIXED BODY

For all the superstructures described in this 
section, also see section 3: "General 
information on superstructures".

Body attachment method BAM 1 is generally 
sufficient for the mounting of a fixed body or 
demountable body with sub-frame.

The tie rods must be attached to the chassis side 
members, if possible near or against the cross 
members. At least one attachment plate must 
always be fitted between the front and rear spring 
brackets of the rear axle(s).

A sub-frame is not necessary but can be 
fitted, in order to obtain the required wheel 
clearance. Also see the sections 
2.10: "Chassis and cabine related 
dimensions" and 2.14: "Wheel clearance".

Minimum requirement is the fitting on the chassis 
of a strip or angle brace, to which the cross 
members of the body can be welded. For the 
mounting of box bodies without a sub-frame 
DAF recommends the fitting of a number of extra 
cross members in the floor of the body above or 
as close as possible to the vehicle axles. As a 
result of chassis flexing, additional pulling and 
pushing forces are exerted on the floor of the 
body. However, the bodybuilder remains at all 
times responsible for the soundness of a 
construction and the strength of the self-
supporting bodywork.

(High-)volume body
For (high-)volume applications DAF has various 
'Low-Deck' rigid truck chassis in its range with a 
low frame (260 mm with continuous inner 
reinforcement flitches). If required, some of these 
vehicles - for instance, FA/S/R Low-Deck - can be 
specified with lower suspension, in combination 
with speed-dependent height control and tyre 
compression compensation. These chassis 
require additional strength and/or stiffness of the 
superstructure.

Fixed body with sub-frame, BAM 1

Tie rod mounting, body without sub-frame (with 
mounting strip)

Attachment plate, body without sub-frame (with 
mounting strip)

G000276

96120404-404

96120404-405

Fixed volume body with a sub-frame, BAM 3a
G000277
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A (semi-)self-supporting fixed or demountable 
body, with or without a sub-frame, can be 
mounted on these chassis. The superstructure 
should be attached in accordance with body 
attachment method BAM 1 or BAM 3a. The 
choice is determined by the moment of inertia of 
the sub-frame or the floor of the fixed body. The 
same applies to the minimum required moment of 
inertia of the floor of demountable bodies. For sub 
frame dimensions see table.

Attachment according to BAM 1

(1) FA LF45/55 and CF65 chassis. 260 mm high chassis longitudinal with continuous inner reinforcement profile up to first spring 
hanger bracket of the rear axle.

(2) FA LF45

Attachment according to BAM 3a

(1) FA LF45/55 and CF65 chassis. 260 mm high chassis longitudinal with continuous inner reinforcement profile up to first spring 
hanger bracket of the rear axle.

(2) FA LF45

Min. required body/sub-frame dimensions for chassis with 192 mm and 260 mm
high side members with continuous inner reinforcement flitches

Wheelbase
[m]

Chassis rear
overhang (AE)

[m]

Side member
section

(A)

Sub frame profile dimensions; st52 [mm]
FA (4x2) FAR/S (6x2)

WB > 5.40 - ≤  
6.00 (2) AE ≤  0.5 x WB 192x66.5x4.5

+ 180x47/62x4 U 180x60x6 not applicable

WB ≤  5.00 AE ≤  0.6 x WB 260x75x6 + 
245x65x5

- U 200x70x7

WB ≤  5.40 (1) AE ≤  0.5 x WB 260x75x6 + 
246x60x5 U 100x60x6 not applicable

WB ≤  5.90 AE ≤  0.6 x WB 260x75x7 + 
245x65x5 U 80x50x6 U 220x80x8

WB ≤  7.30 (1)
AE ≤  0.5 x WB 260x75x6 + 

246x60x5
U 180x60x6 not applicable

Min. required body/sub-frame dimensions for chassis with 192 mm and 260 mm
high side members with continuous inner reinforcement flitches

Wheelbase
[m]

Chassis rear
overhang (AE)

[m]

Side member
section

(A)

Sub frame profile dimensions; st52 [mm]
FA (4x2) FAR/S (6x2)

WB > 5.40 - ≤  
6.00 (2) AE ≤  0.6 x WB 192x66.5x4.5

+ 180x47/62x4 U 80x50x6 not applicable

WB ≤  5.00 AE ≤  0.6 x WB 260x75x7 + 
245x65x5

- U 100x65x6

WB ≤  5.40 
(1) AE ≤  0.6 x WB 260x75x6 + 

246x60x5 U 80x50x6 not applicable

WB ≤  5.90 AE ≤  0.6 x WB 260x75x7 + 
245x65x5 U 80x50x6 U 120x60x6

WB ≤  7.30 
(1) AE ≤  0.6 x WB 260x75x6 + 

246x60x5 U 140x60x6 not applicable
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Wheel clearance at the rear
On versions with speed-dependent height control 
and tyre compression compensation, the 
minimum clearance required above the tyres of 
the driven axle has been reduced to 10 mm with 
the springs bottoming (metal to metal). Also see 
section 2.14: "Wheel clearance".

Body with twist-locks
When mounting (demountable) bodies without 
sub-frame, with twist-locks, directly to the vehicle 
chassis, fit the twist-locks to the side of the 
chassis frame, using at least 6 M16 flange bolts 
for each of them.

For (self-supporting) demountable bodies which 
bear evenly on the chassis over its entire length, 
there are no specific requirements with respect to 
the position of the twist-locks, and the dimensions 
given below may be departed from.

The twist-lock bracket should be fitted near a 
chassis cross member. If this is impossible, you 
are referred to section 2.6: "Attachment of 
components to the chassis".

However, if a demountable body is supported at 
only a few points, the twist-lock positions given 
below must be adhered to. If the support points 
are in other positions, e.g. as in the case of ISO 
containers, DAF should be contacted.

Position of the twist locks:

For the mounting of (demountable) bodies with 
sub-frame in which the twist-locks are included, 
BAM 1 is specified in most cases (without tail lift).

Make sure that demountable bodies rest on 
the sub-frame or the chassis members, but in 
no case directly on the twist-locks!

4.2 BODY WITH TAIL LIFT

Body with tail lift
The next table gives the minimum dimensions to 
be adhered to for sub-frames of bodies with tail 
lifts with capacities up to 2000 kg depending on 
the type of vehicle, the wheelbase, the chassis 
dimensions and the rear overhang length. For 
tail lifts with a higher capacity than specified 
in the table, DAF should be contacted. Tail lifts 
with a capacity higher than 2500 kg always 
require the fitting of vehicle support legs to b used 
during loading and unloading.

Attachment of twist locks

Position of the twist locks

96120404-406

max.
A

max.
1050

22032802-012

max.
A

max.
1300

22032802-023

A: 1000 (LF)
1400 (CF - XF)

G000278
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For the mounting of the sub-frame for a 
superstructure with tail lift, BAM 3b (CF75-85) 
or BAM3 (LF / CF65) is specified in most 
cases.

If according to DAF a sub-frame is not required 
for structural strength or because of deflection 
(see note 5)), a sub-frame in accordance wit BAM 
1 may still be fitted, for example because of the 
desired wheel clearance.

Take note of the effect of the tail lift on the vehicle 
weight distribution in fully laden and partly laden 
conditions. If necessary, refer to th TOPEC 
calculations for axle load distribution of the partly 
laden vehicle.

Attachment of the tail lift
With this type of superstructure, the tail lift 
attachment can also be used to attach the sub-
frame to the chassis. In that case, the tail lift is 
bolted to the chassis frame and bolted or welded 
to the sub-frame.

Superstructure with post type tail lift
A post type tail lift must always be fitted to the 
body. Consult the supplier of the post type tail lift 
for the correct mounting instructions.

Sub-frame dimensions

The following table gives an overview of the 
minimum dimensions required for sub-frames.

Attachment of the tail lift in accordance with BAM 
3b

96120404-409
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(1) Consult DAF for tail lifts with a higher capacity, and for other combinations not mentioned in this overview.
(2) The determination of the sub-frame dimensions is based on the use of Steel 37 (Fe 360 B according to EN10025).
(3) Tail lift capacity ≤  1000 kg.
(4) Tail lift capacity ≤  1500 kg.
(5) Body length and AE to be determined on the basis of axle load calculation; consult TOPEC.

Minimum sub-frame dimensions for tail lifts with capacities up to 2000 kg (1)

Vehicle type WB
[m]

Chassis sections
in rear overhang

Maximum AE (5) Sub-frame (2)

sections

FA LF45 (3) ≤  4,30
192x66.5 x4.5

0.50xWB

U 120x60x6
≤  5,40 U 140x60x6

FA LF45 (4)

12 tonnes GVM
≤  4,30

192x66.5x4.5+180x62x4
U 120x60x6

≤  5,40 U 140x60x6

FA LF55
FA CF65

≤  4,20

260x75x6

U 80x60x6
≤  5,35 U 120x60x6
≤  6,30 U 160x60x6
≤  7,30 U 180x60x6

FAN LF55 ≤  4,20
260x75x6 0.55xWB

U 180x60x6
≤  5,35 U 200x60x6

FA CF75-85
FA XF

≤  4,90
260x75x7

0.50xWB

U 160x60x6
310x75x7 U 80x60x6

≤  5,70
260x75x7 U 160x60x6
310x75x7 U 100x65x6

260x75x7 + 245x65x5 U 100x65x6
≤  6,90 310x75x7 U 120x60x6

FAG CF75-85
≤  5,35 310x75x7 + 295x65x5

0.40xWB
U 80x60x6

≤  6,60 310x75x7 + 295x65x5 U 140x60x6

FAS/R CF75
FAS/R CF85
FAS/R XF
FAN CF75-85
FAN XF

≤  3,80
260x75x7 + 245x65x5

0.55xWB

U 100x60x6
310x75x7 U 160x60x6

≤  5,50 310x75x7 U 200x60x6 
≤  4,20 310x75x7 + 295x65x5 U 100x65x6
≤  4,80 260x75x7 + 245x65x5 U 180x60x6
≤  5,30 310x75x7 + 295x65x5 U 160x60x6
≤  5,90 260x75x7 + 245x65x5 U 200x60x6
≤  6,10 310x75x7 + 295x65x5 U 200x60x6
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WARNING! Vehicle stability during 
operation of any superstructure 
system is the responsibility of the 
bodybuilder and the user. The user 
should at all times make sure that 
vehicle stability is guaranteed. It is 
therefore important that clear 
instructions for use of the 
superstructure should be provided 
by the bodybuilder on or supplied 
with the vehicle.
For more information see: 
1.3: "Verificaton of superstructure"

4.3 VEHICLE LOADING CRANES

The attachment method for a vehicle loading 
crane depends upon the position of the crane:

- crane immediately behind cab: BAM 2, or
- crane at rear end of chassis: BAM 3a. or 

BAM 3 (LF and CF65 series)
- crane in combination with more than 2 crane 

supports: BAM 4.

Consult DAF for any position other than the 
two above-mentioned crane positions, for 
instance for cranes mounted amidships.

(1) Position of the crane; crane behind the cab, see Graph A, and crane at the rear overhang, see Graph B.
(2) Dependent of vehicle layout, see chassis drawing.

Vehicle series Side mem-
ber dimen-

sions
[mm]

Flitch dimen-
sions
[mm]

Max. crane capacity Number of 
crane sup-

portsCrane behind 
cab. (1) [kNm]

Crane at rear 
overhang (1) 

[kNm]
FA LF45 192x66x4,5 (180x62x4,0)

(2)
100 75

2
FA CF65
FA / FAN LF55

260x75x6,0 (245x60x5,0)
(2) 150 100

FA CF75-85
FA XF

260x75x7,0 -
310x75x7,0 (295x65x5,0)

(2)
200 150

FAS/R FAG
FAN CF75-85
XF

260x75x7,0 245x65x5,0 250 170

2 / 4
310x75x7,0 -

300 200310x75x7,0 295x65x5,0
310x75x8,5 292x65x8,5

FAC FAD
FAK FAX
CF85
XF

310x75x6,0 295x65x5,0
400 250 4310x75x7,0 295x65x5,0

310x75x8,5 292x65x8,5
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Attachment of the crane base
The number of attachment bolts under the crane 
base depends on the attachment method and the 
maximum capacity of the crane. It should always 
be determined by and under the responsibility of 
the supplier of the crane. In any case, the part of 
the sub-frame on which the vehicle loading crane 
is to be mounted, must be attached to the chassis 
frame of the vehicle with large attachment plates 
and flange bolts.

Sub-frame dimensions
Always use a sub-frame when mounting a crane 
superstructure on a chassis frame. For the 
dimensions of the required sub-frame, refer to 
one of the two graphs shown below. The 
following information will help you to choose the 
applicable graph:

The 2 graphs (A and B) can be used to determine 
the sub-frame dimensions as follows. Graph A: 
from a crane capacity of, for instance, 140 kNm, 
draw an imaginary horizontal line to the right until 
it crosses the vertical line of the side member, for 
instance 260x75x6 (LF55). The reading for the 
sub-frame dimensions is box section 160x80x8. 
The dimensions of the chassis members 
(possibly with flitches) in the indicated critical 
zones (*; see figure) of the chassis can now be 
read from the bodybuilders' drawings.

These drawings are available from DAF and they 
can be found as digital files on the TOPEC CD-
ROM and the internet (www.daf.com).

Torsional stability
If a vehicle loading crane is fitted at the rear end 
of the chassis, a torsional stiffener must be 
provided in the rear overhang. The torsional 
stiffening may be provided by the superstructure 
itself or by a sub-frame stiffener; also see 
'Torsional stability of the sub-frame' in section 
3.1: "Superstructure with sub-frame". The 
stability is determined by the vehicle, the load, the 

Attachment of the crane base
96120404-411

Critical zones for mounting of cranes

20061604-4121700*
max.

20061604-413 1700*
AEGraph A: Crane immediately behind cab

Sub-frame material Fe 510 D, accord-
ing to EN 10025 (St 52-3 according to 
DIN 17100).

Graph B: Crane at rear end of chassis
Sub-frame material Fe 510 D, accord-
ing to EN 10025 (St 52-3 according to 
DIN 17100).
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position of the support legs and the structure of 
the surface under the support legs. Vehicles 
with front leaf / rear air-suspension or full air-
suspension. During crane operation; deflating 
the suspension of the vehicle and than lifting the 
chassis using the crane support legs can lead to 
damage to the air bellows. Therefore the ECAS 
air-suspension should be equipped with the 
function to deflate the air-suspension to low 
residual pressure to protect the air-bellows. For 
installation of this function, please contact DAF 
Sales Engineering.

Vehicle stability during operation of any 
superstructure system is the responsibility of 
the bodybuilder and the user. The user should 
at all times make sure that vehicle stability is 
guaranteed. It is therefore important that clear 
instructions for use of the superstructure 
should be provided on or supplied with the 
vehicle.

Graph A
Minimum sub-frame dimensions for:

- crane immediately behind the cab,
- sub-frame material Fe 510 D.
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Graph B
Minimum sub-frame dimensions for:

- crane at rear end of chassis,
- sub-frame material Fe 510 D.
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Box profile

GxL (kNm) 

2)

1)

L

G
3)

1. Vehicle loading cranes, see section 4.3.
2. Chassis dimensions, see section 

2.10: "Chassis and cabine related 
dimensions".

3. Superstructure with sub-frame, see 
section 3.1: "Superstructure with sub-
frame".
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Box profile

1. Vehicle loading cranes, see section 4.3.
2. Chassis dimensions, see section 

2.10: "Chassis and cabine related 
dimensions".

3. Superstructure with sub-frame, see 
section 3.1: "Superstructure with sub-
frame".
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Recovery vehicles and hydraulic platforms
The superstructure should always be attached to 
the chassis with a sub-frame or a self-supporting 
("pontoon-type") sub-frame construction. If the 
latter type is used, it is generally not possible to 
provide a rigid attachment because of the 
unequal distribution of strength and stiffness 
between the chassis and sub-frame and 
consequently the location of the neutral line of the 
assembly. If the vehicle chassis frame has to 
contribute to the strength of the superstructure, 
DAF should be contacted.

Vehicles with front leaf / rear air-suspension 
or full air-suspension
During crane operation; deflating the suspension 
of the vehicle and than lifting the chassis using 
the crane support legs can lead to damage to the 
air bellows. Therefore the ECAS air-suspension 
should be equipped with the function to deflate 
the air-suspension to low residual pressure to 
protect the air-bellows. For installation of this 
function, please contact DAF Sales Engineering.

WARNING! Vehicle stability during 
operation of any superstructure 
system is the responsibility of the 
bodybuilder and the user. The user 
should at all times make sure that 
vehicle stability is guaranteed. It is 
therefore important that clear 
instructions for use of the 
superstructure should be provided 
by the bodybuilder on or supplied 
with the vehicle.
For more information see: 
1.3: "Verificaton of superstructure"

Recovery vehicle, BAM 4

Hydraulic platform with 'pontoon-type' sub-frame, 
BAM 1

20061604-418

20061604-419
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4.4 TIPPER BODIES

For the mounting of tipper bodies, the following 
general guidelines always apply:

- Tipper bodies should preferably be fitted to 
chassis with 310 mm high side members. 
Depending on the application, tipper bodies 
may, however, be fitted to chassis with 192 
or 260 mm high side members; however, in 
such cases the sub-frame will have to be of 
a heavier design than when a chassis with 
310 mm high side members is used.

- Vehicles with front leaf / rear air-
suspension or full air-suspension. During 
tipping or body swop for demountables, the 
air suspension should be lowered to bump-
stop. This option can be activated 
automatically or manual, please contact DAF 
Sales Engineering.

- It is not permitted to mount tipper bodies on 
the FAN LF55, FAR chassis (6x2 vehicles 
with single wheels on the trailing axle) and 
the FAX chassis (8x2 vehicles with single 
wheels on the trailing axle), because this 
type of vehicles was not developed for this 
application. If, for a certain application, a 
tipper body must be used on such chassis, 
consultation with DAF is required, on the one 
hand for verification and on the other to be 
certain that the conditions set can be met.

In the table you will find the sub-frame data for 
various tipper versions and also the maximum 
distance (B) from pivot point to rear axle.

Attachment methods for tipper bodies
Tipper with front-end ram Version 1 BAM 3a
Tipper with central ram Version 2 BAM 3a
Three-way tipper Version 3 BAM 4 or BAM3a
Tipping demountable body Version 4 BAM 4

Tipper with front-end ram

Tipper with central ram

Three-way tipper

Tipping demountable body

BA

1

G000300

2

G000299
B 

BA

3

G000298

B

4

G000297
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Sub-frame dimensions

(1) Minimum required moment of resistance of one sub-frame side member.
(2) A sub-frame is not required for chassis strength or because of deflection, but can be mounted, for instance, to obtain sufficient 

wheel clearance.
(3) Rear axles airsuspension B Max. is 1000 mm.
(4) FAS rear axles airsuspension B Max. is 1000 mm.
(5) Rear axles airsuspension.
(6) Independent chassis support in the rear overhang is recommended for increased stability during tipping operation.

Data for tipper bodies and sub-frames
Vehicle
type

GVM
max.

[tonne]

WB
[m]

Chassis section
near rear axle

[mm]

Tipper
type

A
Max.
[mm]

B
Max.
[mm]

Wx,min
(1)

[cm3]

FA LF45 7.5-12 ≤ 3.65 192x66,5x4.5 1,-,-,- 1000 1050 (2)

-,2,3,4 1000 1050 41.0
FA LF55 13-18 ≤ 4.30 260x75x6 1,-,-,- 1000 1200 (2)

-,2,3,4 1000 1200 41.0
FA CF65 19 ≤ 4.45 260x75x6 1,-,-,- 1200 1050 61.0

-,2-3-4 1200 1050 86.0
FA CF65
FA CF75-85
FA XF

20.5 ≤ 4.90 310x75x7 1,2,3,4 1200 1050 26.5
1,2,-,- 1200 1300 41.0

FA CF65
FA CF75-85
FA XF

20.5 ≤ 4.90 260x75x7 1,2,3,4 1200 1050 61.0
1,2,-,- 1200 1300 86.0

FAG CF75-85 28 ≤ 5.90 310x75x7+
295x65x5

1,2,3,4 1200 1050 85.0
1,2,-,-, 1200 1300 115.0

FAS CF75-85
FAS XF
FAN CF75-85

28 ≤ 4.20 310x75x7 1,2,3,4 1200 650 116.0
1,2,-,- 1200 800 (4) 150.0

FAS CF75-85
FAS XF
FAN CF75-85

28 ≤ 4.80 310x75x7 +
295x65x5

1,2,3,4 1200 650 26.5
1,2,-,- 1200 800 (4) 41.0

FAT CF75-85
FAT XF

28 ≤ 5.55 310x75x7 +
295x65x5

1,2,3,4 1200 650 85.0
1,2,-,- 1200 800 (3) 115.0

FAT CF85
FAT XF

33 ≤ 5.55 310x75x8.5 +
292x65x8.5

1,2,3,4 1200 650 85.0
1,2,-,- 1200 800 (3) 115.0

FAC CF85 34 (6) ≤ 5.70 310x75x7 +
295x65x5

1,2,3,4 1200 650 85.0
1,2,-,- 1200 800 (3) 115.0

FAC CF85 37 (6) ≤ 6.20 310x75x8.5 +
292x65x8.5

1,2,3,4 1200 650 85.0
1,2,-,- 1200 800 (3) 115.0

FAD CF85
FAD XF

34 (6) ≤ 6.40 310x75x7 +
295x65x5

1,2,3,4 1200 650 85.0
1,2,-,- 1200 800 (3) 115.0

FAD CF85
FAD XF

37 (6) ≤ 6.40 310x75x8.5 +
292x65x8.5

1,2,3,4 1200 650 85.0
1,2,-,- 1200 800 (3) 115.0

FAD CF85
FAD XF

44 (6) ≤ 6.40 310x75x8.5 +
292x65x8.5

1,2,3,4 1200 650 250
1,2,-,- 1200 800 (3) 285

FAK XF 35.5 (6) ≤ 5.30 310x75x7 +
295x65x5

1,2,3,4 1200 1000 (5) 160
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14.REACTION FORM
Feedback form
To help maintain the present level of quality and user-friendliness of the DAF Bodybuilders' Guidelines 
and the information given in this manual, I would like to submit the following recommendations and/or sug-
gestions.
Section:
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Subject:
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Suggestions:
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Please send to: Sender:
DAF Trucks N.V.
Truck Logistics, Sales Engineering dept.
Building C0801100
Hugo van der Goeslaan
PO Box 90065
5600 PT
Eindhoven

Fax: +31 (0) 40 2143924

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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