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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tdsk of technical committees is to prepare International Standards. Draft Internafkional
Standards aflopted by the technical committees are circulated to the member bodies)fer vpting.
Publication @s an International Standard requires approval by at least 75 % of the member hodies
casting a votp.

Attention is firawn to the possibility that some of the elements of this document may be the subject of
patent rightd. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 7641 wap prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 4, Exfterior
fittings of cany/trailer-caravan combinations.

This first edition of ISO 7641 cancels and replaces ISO 7641-1:1983,swhich has been technically reyised.

iv © ISO 2012 - All rights reserved
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INTERNATIONAL STANDARD ISO 7641:2012(E)

Road vehicles — Trailers up to 3,5 t — Calculation of the
mechanical strength of steel drawbars

1 Scope

This Internatlonal Standard gives a 51mp11f1ed procedure for the calculatlon of the mechanical strength
of stee E A s ies Q1 and 02 as
speci 1ed in the UNECE Consolldated Resolutlon on the Constructlon of Vehzcles (R E. 3) Coj
only gpplies to simple constructions that enable a calculation in bending.

sequently, it

2 Normative references

The fpllowing documents, in whole or in part, are normatively referenced in this docurpent and are
indispensable for its application. For dated references, only the editien cited applies. |[For undated
refergnces, the latest edition of the referenced document (including any amendments) applies.

UNEUJE, Consolidated Resolution on the Construction of Vehicles (R.E.3)

3 Terms, definitions and symbols

3.1 |Terms and definitions

For the purposes of this document, the following'terms and definitions apply.

3.1.1
mechanical coupling device

mechanical coupling component
part fixed to the frame, to self-carrying parts of the bodywork and to the chassis of the tractor and the
trailefs, used to couple the vehicles

NOTE|1  This includes parfs‘used to attach the coupling device or the components to the vehiclg¢ or to actuate
the copupling device.

NOTE[2  Mechanicdl coupling devices transmit horizontal forces in the driving direction or the lateral direction.
Verticpl supportingforces are also transmitted.

3.1.2
drawpar,

separpte.technical unit attached to the frame of the trailer with or without inertia contro| devices and
Comp :}rable eqninmanf nartcatthao front afthatauwad uahiclac aratthavuahicla chaccic A da ted to Couple

TP C T C P to Tt Tt T T Ot O T T tovy CO v S eI C o O ot o T vV S et S oo oot

with the tractor with help of drawbar eyes, coupling heads of similar devices

NOTE1 They are fixed in the vertical direction; they are able to receive vertical forces (rigid drawbars). Rigid
drawbars can be fixed completely rigid or by means of a suspension. Drawbars can be composed of more than one
component. They can be adjustable in height.

NOTE 2  Examples of configurations are shown in Annex A.

3.1.3

chassis part

part of the frame and the bodywork of the trailer, that participate in connecting the bodywork and its
load to the axle

© IS0 2012 - All rights reserved 1
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simple drawbar
drawbar (3.1.2) composed of either

— two straight arms with open or closed profile with constant or decreasing cross section, or

— a single profile made of a closed constant or decreasing cross section, in which case it can be
composed of more than one component, adjustable in height

NOTE1 Fundamentally there can be mounted inertia control devices or the coupling head/drawbar-eye to

the drawbars

NOTE2 In

trecaseof simpledrawbars, the mecanical TeSTStarnTe calr be catcutated withrsufficientseca

that a dynamif resistance test of the whole construction can be avoided.

3.1.5
centre-axle

trailer

trailer havinlg a drawbar (3.1.2) which cannot move in a vertical plane independent‘of the traile
having an axe or axles positioned close to the centre of gravity of the trailer, when.uniformly loac

NOTE The vertical force imposed on the coupling of the towing vehicle cannot\exceed 10 per cent

maximum ma

3.2 Symb

e

€x

Ix

Dyt

5s of the trailer, or 1 000 kg, whichever is the lesser.

bls

centre) to the drawbar neutral fibre at the fibst fixing point to the trailer fram|
Figure 1)

centre) to the drawbar neutral fibre at the cross section corresponding to the
maximum strain rate (see Figure-1)

distance, in metres, from(the vertical axis of the coupling device to the drawb
section corresponding to the maximum strain rate (see Figure 1)

distance, in metres, from the vertical axis of the coupling device to the first fi3
point to the trailer'frame (see Figure 1)

manufacturer, in consideration of technical elements such as materials streng]
brakifg-dbility, etc.

value, in newtons, determined by calculation, corresponding to the longitudin
forces occurring between towing vehicle and trailer:

ity, so

r and
led

of the

distance, in metres, from the horizontal axis @fthe coupling device (coupling ball

e (see

distance, in metres, from the horizontal axis of the coupling device (coupling lhall

king

maximum.mahufacturer’s total mass of the trailer, in kg as defined by the trailler

th,

al

go??ﬂﬂﬂo P

D=t
32000+P

coefficient for a drawbar with 1 > 2,5 m to be determined as follows:
k=1,25- (0,1 x I) with kyin = 0,6

vertical static force applied to the coupling device

An example of these symbols of distance can be illustrated as shown in Figure 1.

© ISO 2012 - All rights reserved
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5

Figure 1 — Drawbar sketch

Key

1  Neutral fibre
2 e

3 e

4 Ig

5 1

4 Requirements

4.1 |Maximum of the vertical static foree “S”

The maximum vertical static force “S” phithe coupling head shall not exceed the limits set on
If the|vertical static force “S” is supertior to the limits set on the Figure 3, the validation of]
shoulf be carried out by means of dynamic tests.

4.2 |Material and weldability of the drawbars

For welded drawbars,-only those grades of steel which contain not more than 0,25 % ca
weldgbility of whiclris-guaranteed by the steel manufacturer shall be used.

The welding progess requirements given by the manufacturer shall be followed (preheating,

4.3 |Strength calculation

the Figure 3.
the drawbar

r'bon and the

for example).

4.3.1 Generalities

The calculation shall be carried out over the whole length I of the drawbar taking into account distances
Ix and ey in order to determine the maximum strain rate. The strain rate shall be checked at the position

where the maximum bending moment occurs when [ = Iy and e = ey.

4.3.2 Calculation of the maximum bending moment for drawbars with e/l < 0,15 and ex/Ix < 0,15

The calculation of the maximum bending moment for drawbars with e/I < 0,15 and ex/Ix < 0,15, expressed
in Newton metres, shall be as shown below. Only bending is considered for the calculation.

a) Drawbarswith/<2,5m

1) for braked trailers: Mf=0,36 P g Ik

© IS0 2012 - All rights reserved
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2) for non-braked trailers: Mf= 0,24 P g I«
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b) Drawbarswith/>2,5m

1) for braked trailers: Mf=0,36 Pg k Ix
2) for non-braked trailers: M= 0,24 Pg k Ix

4.3.3 Calculation of the maximum bending moment, expressed in Newton metres, for drawbars

with e/l >0,15and ex / Iy > 0,15

The calculation of the maximum bending moment for drawbars with e/l > 0,15 and eyx/lx > 0,15,

expressed i
Three bendi
for the calcu

a) Drawbat
1) forh
Ms=0,36

Misp = 0,8

Msp=0,7

2) forn
M= 0,24

Msp = 1,0

Msp =0,7

b) Drawbat
1) forh
M= 0,36

Msp = 0,8

Newton metres, shall be as shown below. Only bending is considered for the caleulation.

swith/<2,5m
raked trailers:

Pgly

Dey

b (M + Mgp)

Pgly

Dey

b (M + Mgp)

swithl>2,5m
raked trailers:

Pgkly

Dey

on-braked trailers:

g moments, My Mrp and MR shall be calculated; the largest value of the three shallbg used
ation of the maximum admissible stress (Mfmax)-

Mep =0,7

2) for non-braked trailers:

Mr=0,24

Msp =1,0

(Mf+ Mfp)

Pgkly

Dey

Msp = 0,75 (Mg + M¢p)

© ISO 2012 - All rights reserved
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a) Drawbars manufactured other than by welding:

where

b) Welded drawbars

4.3.5| Mechanical resistance of chassis parts

It is the responsibility of the trailetmanufacturer to design and build the chassis parts so
withdtand the effects of all the forces transmitted by the drawbar when the trailer is in us

The permissible stress oc.€an be illustrated as shown in Figure 2.

ISO 7641:2012(E)

4.3.4 Calculation of the permissible stress

<\~‘\F

where

Stress rates o calculated for the whole length of the drawbar shall not exceed the allowed stress o¢:

J isthe section modulus of drawbar cross-section corresponding to the maximum bending

— moment.
i

06 0Bmin > 0c < 0,8 05

. is the permissible stress, in newtons per square millimetre ofthe steel grade utili

Q

Q

B is the ultimate tensile stress, in newtons per square millimetre of the steel grade 1

L is the yield stress, in newtons per square millimetre.ef the steel grade utilized

Q

0,4‘5 OBmin =~ O¢ < 0,65 Og

_ N —
—_—

O'B : ———
min = —
=

<

red

htilized

that they can
.

Figure 2 — Permissible stress

© IS0 2012 - All rights reserved
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The maximum of the vertical static force “S” with the trailer Gross Vehicle Weight (GVW) can be
illustrated as shown in Figure 3.

A

S (kg)

[N}

© O o O o o

0 500 1000 1500 2000 2500 3000 3500 4000
GVW (kg)

Key
S static Joad (kg)
GVW  trailer| Gross Vehicle Weight (kg)

— upper|limit
— - — lower[limit

Figure¢ 3 — Limits of the static forcé on the coupling as a function of trailer GVW for
calculation purpose

6 © IS0 2012 - All rights reserved
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Annex A
(informative)

Examples of configurations

In all the examples following in this annex, calculation is needed for the front section of the frames
where there are no separate drawbars under trailer manufacturer’s responsibility.

( | )
= TI'I_"_I """ 1
: 'l' | |
- == == =fD)
| [ 1l | 1 \ |
O
3 2 1
Key
1 coupling head
drawbar
chassis
NOTE Drawbar is a separate technicalunit. Devices for height adjustments can be provided.
Figuré A.1 — Drawbar as a separate technical unit
Key
1 drawbar eye
2 chassis
NOTE Integral chassis-drawbar manufactured by bending, cutting in and welding. Trailer manufacturer’s
responsibility.

Figure A.2 — Integral chassis-drawbar

© IS0 2012 - All rights reserved 7
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—————————\ ----- —I°°—}B 1-1-}
1 1 1 2 1 i
Key
1 co lp]ihg head
2 chassis
NOTE Drawbar is part of the frame; only the coupling head is a separate technical unit. Trailex maniufacfurer’s
regponsibility.
Figure A.3 — Drawbar as part of the frame
. -
AN
N
AN
N\
NN\
=== el — T+ 1D d
4
A
2/
*7
7
/ hed
3 2 1
Key
1 copipling head
drawbar
chpssis
NOTE Drpwbar is a sepdrate technical unit from the beginning to the end.
Figure’A.4 — Drawbar as a separate technical unit from beginning to end

8 © IS0 2012 - All rights reserved
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T “/—'*H'B @
2 1
Key
1 coupling head
2 chassis
NOTE Centre tube is part of the chassis. Trailer manufacturer’s responsibility.
Figure A.5 — Centre tube as part of the €hassis
[
T
3 2 1
Key
1 drawbar eye
drawbar
chassis
NOTE Vishaped drawbar, bolted or welded to the ladder-frame (separate technical unit).

Figure A.6 — V-shaped drawbar bolted or welded to the ladder-frame

© IS0 2012 - All rights reserved 9
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Key

NOTE 1

NOTE 2

10

|
|
|
—_

coy

pling head

drgwbar

chg

Dr4

ssis

wbar with two arms in v-position, approximately in the directiemof the pulling force of the trdjiler.

Th¢ drawbar is part of the frame; the coupling head and 2 arms.in V-position are a separate technjcal

uni
In
res

ponsibility.

. Trailer manufacturer’s responsibility.
his example, calculation is needed for the front section afthe frame under trailer manufacture}’s

Figure A.7 — Drawbar with two arms in V-position

© ISO 2012 - All rights reserved
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\
,"I

Key
1 coupling head
drawbar
chassis
NOTE Drawbar with two straight arms (seéparate technical unit).

Figure-A.8 — Drawbar with two straight arms

© IS0 2012 - All rights reserved 11
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I

N

Ik
Key

1 coypling head
drgwbar
length | (distance, in metres, fromsthe vertical axis of the coupling device to the first fixing point t¢ the
traller frame)

4 height e (distance, in metres, from the horizontal axis of the coupling device to the first fixing point to
theltrailer frame)

NOTE Tulpe design drawbar)(separate technical unit).

Figure A.9 — Tube design drawbar

12 © IS0 2012 - All rights reserved
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