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UITABCO brake calcufation no: wPL 74719s date 15.a6.2012 page r/9
traller lfuLL, semi-, centre axleJ urith air brake system acc. to
'7r/32a/EEC, last amended by 98/t-2/EC ar]d 2aa6/96/EC or llN/ECE-R.13.11

distribution: BODEX

vehiclemanufacturer: BODEX

i rai I er model : AKM

trailer type

remarks

dq:se-491e1 This brake c. culat'on rs made under co.s deral on oi
-the eoa p@cnpt'ons mentoned above n the ve6on valrd
al lhe lrme of makmg the proqram (V6.'11.0419)
lhefunclona chaGclenstics oi our oroducls
asweL asthe data ol lhe b6ke o!10llhe lesl
.pprovals ollrre are manulacl!rers and
the olher veh cle daLa nclaed . lhe b.ake calcu at on

P easc check wh€ther these dala coiieslond lo the aclualveh ce dalr.
Ourcond,lrons ol delvery app y (partrcuarly se.lof I0l
ln a.y.ase we commend lo do a brakng harmon salo.r
wABco8rake V6 11 04 19 db l9 04 2C1l

: 3 axle - semi trailer
: air / hydrauLic / VA suspension

WABCO TRAILER EBS
TRISTOP 2+3 : 16 /16
385 / 65 R 22,5

axle 1+ 2

total nass
klng pin
axle 1
axle 2

axLe 3

total axle
wheel base
centre ot
K- factor
K t actor

+ 3 : DAIMLERCHRYSLER AG, SK 7. TDB O 815 ECE,

6000
0

unl aden laden

mass

gravity he ight

35000 39000
11000 - 15000

8000
8000
8000

24000

2300
Kc min 0, 9 319
Kc max 1, 0375

P rn kg
PS kg
P1 in kg
P2 in kg
P3 ln kg
PR in kg
E in mm

h 1n mm

5400

Kv max

8000
2AAA
2000
2000
2AA0
6000
8000
1300

7 , 1495
r ,'t 6'7 5

axle 1 axle 2 axle 3

no. of combined axf es
no. of brake chambers per axle line
The power output corresponds to
brake chanber manufacturer
chamber size
lever Length
brake factor
dyn. rolling radius
dyn. rofling radius
threshoLd torque

braking rate z I aden
z = sum (TR) /PRmax

Trailer may onfy be operated in
ISO ?638 supply (5 or 7 polar) .

1Bh

rdyn min
rdyn max

Co

1n mm

in mm

in mm

Nrn

Kl)7,
1
2

195.0
WABCO

16
'76

26, A'l
517
5r1

10,0

11
22

KO 196.3 KO 196.3
WABCO !{ABCO
16 / r5 1.6 / 1.6

't5 '76

26 , A1 2,6 ,0'1
5L1 5I'7
5r'7 5r1

10,0 10,0

2,5 2,5
)<rq
5,5 5,5

42785 42ra5
42185 a,2rg5

cal cuf at ion:
chamber pressure (rdyn m1n)trH aL z=22,s?bar
chanrber pressure (rdyn max)ptt aL z=22,5'6bar
chamber press. (servo)pcha at pm6,5bar bar
piston force ThA at. Pm5,5bar N

brake force (rdyn mrn)T lad. at pm6,sbar N

brake force (rdyn max)T ]ad. at pm6,5bar N

brake force wrthin 1? roffing friclion
, proportion z

2,5

5,5
5533

42485
12785

33,3

0,538 for rdyn min-
0,538 for rdyn. max

combination 1"'ith trucks/tractors wi Lh



calculation no: nl?- f47l9S daf. l!.aa.201:l pag e ),/t

841 l-rl llr l I

!&{,&BG€} brare

brake diaqrdm :

anaxt mun

axl e 1:

axLe 2:
\-.r 1..'.

b rake

axlc -i:

lraessurae: 8,: lla .

l: 911 !i(12 ... il
EES em--rq9:c\' 1-: I ,/.

2:480 lll2 ... !i
E:S trailer moCulaLori

.yljnder: i"iAIlCO 421 LLr4

l; 971 {lll2 ... il
ELIS .mer:t.-':rc! r: l!.1

2:430 lra: ...0
EBS t r:;i Ler moduL.iL.rr

cyl irrder: i",'ABfC 92-\ 1at

irr'!llilll

1",'l,Bito

f Lti 0

r-r,\lilL,]

4.

t,i1rt, !i l

l!i\Lrl l)

I,esL t]'pe rTI
at pm l,9 bar
test tlle TII
at pm 1,2 b.rr

l0l for : d1'n min
pcha in bar

06i for idTn min
pcaa ln bai

l: 'l;'1 ll02 ... 0

ir,3s enr.r'9en.rr' \a i!.1

?:4tl0 l02 ... I il
L-llS trai 1.r ii.r.lLIal.o1

cylinder: tll!tsao 9)\ 16a ')

Jr r!-.20l (1.

ax cl .1xre2.rxLel
3,? ],,2 ),2

aYl e1 ax ie, axle l
0,9 4,9 r,')

I ?.rI:

l7TlI

0,

0,



lJllAECO brake calcu}atlon no:
brake chamber pressure laden

WPL ?4719S date 15.46.2412

0

lt

rFi

L

r4

compatibilrty band Laden

!E:

!D ri !s!

5E;E



-brake calculation

manufacturer:

no: lqPL l4?19S dale !5'06 2012

BODEX
AKM

3 -axfe semi trai ler

page 4/e
II'AECO
vehl c 1e
trai fer
traifer

model
t)'Pe

chamber
t2
.2
t2

brake
axle 1

axle 2

brake

and lever l ength
x t],'Pe/ diame ter
x t)'Pe/diameter
x t1,'Pe / di ameter

a6 (l,,lABCO)

t6 /16 (I^IABCO)

16 /16 (l',iABCO)

]ever fength 76

lever fength 76

I ewer fength 76

mm

mm

mm

gtl aa2
480 102
4A0 IA2

EBS input data

diagram:

axle 1
axfe load PcYl
2000 2,4
2500 2,'1
3o0o 2,9
35OO 3 '2
40oo 3'4
4s0o 3 ''75ooo 4,0
55OO 4'2
'8000 5,5

WABCO
WABCO
\,^lABCo

841 701 101 0

emergencY valwe
trailer modulalor
trailer moduLalor

EBS
EBS
EBS

or 480 207 0'

BODEX
AKM
I axle-semi-trailer : WPL '4 - L9S

t i re ci-curFelencA mdi-'l aY_e

;i;" ;;;. r'r'\l e'enc' auxi I i a' v dx le

assiqnnent Pn / deceleration z: Pm

(1aden condit ion)

vehicl-e manuf acLurer :

trailer nodel
trailer t]?e
brake calculation no'

control
axle axfe load

unl-aden

1 2000
:

2 2a0a
t;

3 2000

4o
5o

pressure pm 6,5

'-': 
LF .1- .

bellow Pr. """] 
^ai"unladen

to be 2,4

entered bY

. 2,4
|he vehic 1e

0,0
manufact.

0,0

| 325A fat rdYn max

: 325a far rdyn max

O,Tbarz=0,000
2,A baf z = 0,12'7
6,5barz=0,540

control
axfe load

laden

8000

8000

8000

0

o

l

^aan65I brake Pr '
laden

r < 5.5

r q 6.5

U,5 r,J

0,0 0,0 0,0,

0,0 o,o 0,0

pressure pm

bel1o\,./ Pr.
laden
Lo be

entered bY

the vehlcle

manufact.

r hc un, aoen var Jes j':i':::',. ;1".:; ::i:',!.31'"1.",1i'i);:.:":, :n"
baslc pdramcLe. set Hi9he'd'oo"no. r-qui-e sepdr'dFe adtusr'neoL
auromatica y recosnl.'eo 

i;: ;;"; ""i 
ie faL,e, oe10w.

The above .l-'lladen ax t' 'o:. =

axfe 2

axle foad
2000
2500
3000
3500
4000
4500
5000
5500
8000

axle 3

ncvl axle load PcYf
2000 z 1

2500 2. t

i'n .ooo 2a
l5O0 \'2

:,'; 4ooo 3,4
3, '.r500 :
4.0 5000 4'1-l

4.2 5500 4'2
c,b BOO0 5 5



IIUAEEO bra]<e

data sheeL Lo EC/ECE

equipment: according

calcufation no: WPI' ?4?19s date 15'06'201-2

veni.re :vl: .fl1:"?l :.::it)';:; ;?l':;l:1"
r o 9e/a2/EC annex r^ r ' /

page 5 /
braking

11

Jurid 539
: 11.0?.2005
Jurid 539

: 11.07.2005
Jurid 53 9

: 11 .07.200s

axl e

axle

axle

1 : reference axle: DAIMLERC"*""13" ,;l; ".; 
o;3:: tt"t"o'

, ' ':;:'.";::"i* '"oo-'-'"'*-t, .;t; ;.1 
o53l: '"t"o'

, , ':?::.i::'11""oo"""*'*'*" r;l; ;.1 
o5313 ""t"n'

test report

iil:.;:;':, :;":;:ix"?'.:"::1":'iTil' '""' 'o;': 
::1. - ,.

-xle I rdY'l 5l' rm) - 0,0 '" le

:xi: 1 l:3I: ;i; ilil1 i = ',o'o 
r '"

calculated actuaLor stroke in mm

li'.";';. ,. , . t or appendix ' Lo annex v- J

^*i. I sp - 49 mF)

-"'. I rsp - 49 mm)

^"f" 
, sP = /o mml

average thrust output in N at Pm =

axlel
axle2
axle3

reouired braking raLe
1ftffi"i.r.; ."d r'e 2 to annex rr)

ca c. residLrar '"::l ::?:tln"1""."..;"u)'r
(t rerc 4. ).I .4 ot appanolx .t - t5-r. N

arle I ''qv" :l; l; i = .,- . 
'oax'e 2 rtd)' 5L r ,t,31 \

axr e 3 rtola 5l'nn

:?"::";::: ll3i.lil."u,
trailer (z) re s i dual

brakins rare of .n: l?:i91:" annex vrr) 0,54 
(h3tl:rakins

(rten 4.4.2 ro appendl x r ro drurc^ v ' 
0,4 ano

r.eoLrired braking rate ,- g ,6* 2 \0 ,32)
i;;:il";.... '"d r'e 'z to annex rr)

calc. tc-idua' 'hoL) b-ok'ng loJcF i.-l.N-

(irem 4.r.l.r ol appenolx I Eo annex v-T) 
r -- lr21l \

ax1^ L I rdvr :]? nm) : -.iz-rr 
s;;.; 'qo":l;Tl l-,.--,'

axfe I (rdyn 5l

:?"::,:::: ll3i.lil..u,
traife; (z) re s ldua1

brakins rabe of .h: ::11;':" annex vrr) 0,54 
(h;tl:rakins

(iLem 4_3.2 to appendlx r Eo .r!re^ v!'/ 
0,4 and

s = 43 mm

s = 43 mm

s = 43 mm

6,5 bar (ho\tever max Pcha = 7'0 bar)

Thj\ = 5533 N

Thj\ = s533 N

Th,\ = 5s33 N

,,- s,6*2 (A,32)



fIUAECO -brake calculaLion no: liPL ?4?19s date 15 06 20a2 page 6 / 9

data sheet to Ec/EcE wehicfe L)4)e - approval certificate concerning braking
equipment, according to ga/L2/EC annex IX 2'7 4 / F'CE RL3 annex 11

axfe 1 : reference axle: DAIMLERCHRYTEs TL5 T brake 1i'nlng: FER 4550

test report : TDB 0815 ECE date : L4 A1 2045

referencl axle: DAIMLERCHRYTEs TL5 - T brake lining: FER 4550

test report : TDB OB15 ECE dale : 14-07 2005

referenc; axle: DAIMLERCHRYTEs - TL5 T brake lining: FER 4550

test report : TDB 0815 ECE date L4'A1 2AA5

axle 2

axle 3

ca1c.
( iten
axle 1
axle 2
axLe 3

verif. of residual (hot) braking force t]4)e rrr
4.2 of appendix I to annex VIT)

(rdyn 51? mm)
(rdyn 517 mm)
(rdyn 517 mm)

T = 20,0
T = 20,0
T = 2a,a

T = 37736 N

T = 37736 N
T = 3i736 N

T = 37736 N
T = 37736 N

T = 37736 N

?FC
?FE

caLculatred actuatlor stroke in mm

(ltem 4.3.1.1 of appendix I Lo annex VIl)
axfe 1 (sp = 49 mm)

ax1e 2 (sP = 49 mm)

axfe 3 (sP = 49 rnm )

average thrust ouLput in N at pm = 6,5 bar
axle1
axle2
axfe3

ca1c. residrial (hot) braking force in N

(item 4.3.1.4 of appendlx T to annex VIT)
axle 1 (rdyn 517 mm)

atle 2 rd)n 5l- a'n'
axle 3 (rdYn 51? rnm)

s = 44 mm

s = 44 mm

s = 44 mm

(howewer max.
ThA = 5533 N

ThA = 5s33 N
'thA = 5533 N

pcha = 7,0 bar)

basic tesL tYPe III
of subl ect (cal cul ated)
trailer (z) re s ldua I

(hot ) braking
annex VII) 0,54 0,48

braking rate of the vehicle
(item 4.3.2 to appendlx I to

required braking rate
(riems r.:.3 and 16.2 to annex rI)

ca1c. residrlaf (hot) braking force in N

(item 4.3.1.4 of appendix I to annex vIl)
axle 1 (rdyn 517 mm)

axLe 2 (rdYn 517 mm)

dxle 1 / actY-l 51? mn l

>= 0,4 and
>= o,6*z 10,32)

braking rate of the vehicfe
(item 4,3.2 to appendlx I lo

requlred braking rate
(iiems r.:.3 and 1.6.2 to annex TI)

basic test t)'?e I T r
of subi ect ( cal cul ated )

tratler (z) residual
(hot ) braking

annex VII) 0,54 A'48

>= 0,4 and
,- 6 ,6* 2 (a ,32)



fn ABCO -brake cal culat ion WDI "1?l9S 
oare 15 06 20L2

cerLif icaLe conceln'no br dk:no
).1 .a / ECE RLI annex 1l

page

% Fe
? FC
ZFe

s = 44 mm

s=44mm
s = 44 mm

(however max. Pcba = 7'o bar)

TttA' = 5533 N

Thr\ = 5533 N

Tlt\ = 5533 N

1/e

data sheet to EC/ECE

equipment: according
wehlcle tl'?e - approval
to g\/r2/Ec annex rx

axfe

axle

axfe

1 : reference axle: DAIMLERCH"""I3"- o;l?
Lest repor I

.z ' Itit."t!''xre' onrrqr-e p^ntt-1"" 
ou\ltest reporL

. , t:;".:.;;:"-'ir'' ootto"*t""""83" oll?
Lest report

- 'f brake llning: Textar 'f]050
tiCt 

-aut. : 31 08 2005

]"i rt"x. lining: Texlar T3060

ncs 
-date : 31 08'2005

I'i rt.r." lining: Textar T306o

nci 
"aut" 31 oB 2oo5

:il:- ;:;':, ::n::3"i"?"i"::l':'+lil"'"'""''J: ::,,
axLF L 'oY. !]t tt' - o, o

ii* 3 i;3i: ;1; ffil i 'o 
o

-olcl,tared acrLrdLor :::?k"ril"t:.6oy Vr r.
(1Lem 4 1 .1.1 of appencllx

"*i" 
f rsp - 40 ron

li'l. , 'sP 40 mr'l

;"; ; rsp = aq mm)

average thrust outprlt in N at pm = 6'5 bar

ax1e1
atle2
axfe3

ca1c. residual (hot) braking force in-'N-'

ll;;* o.,.i.r or upp.nar/ J ro ar nex \T 
. ,4716 N

axre 1 ',qt: tll ill r l1-,o N

il,: I i3l" li' ;;, r 4-]6 N

:?"::.;::: lHi"i'll..u,
trairei (t) res idr'ral

braking rate of the-velilllo .rr'r"* urrl 0,54 
(h;tl:rak

,irem r.).2 to appendlx L t., drrrLs^ "" 
.= o,d d.1d

lisi:'? ::i-::: l:::, ro annex r1) '= o z.) rc'.,t

cal. "es rd.la L ll-ol ' bi.al' i 'o f or ^e ir N

liLen 4-3.1 4 or oopeno' l ; rq annsl-VlI' I l4? o N

axlF 1 I -ovn 5r? mn - 'a 6 N

il,: ; ll3il ?lr H ""' u '
3i"1",1"-i :,.:T'il:'""'
traile; (z) re s idual

(hot ) braking
braklng rate of the-veltltio 

-.,.r"* urr, a,54 0,44
(item 4.3.2 to appendlx r LO drlrlc^ v- '' 

>= 0,4 and

i:H;:'?::i-ll3 ;i::' to annex rr) '= o"a"' to'zzt



UT AFCO brake calculation no: WPL 74719S date

sprlng Parking brake

a5 .06 .2012 page B/9

axle 2 axle 3

2

a6/t6
'16

494

30
5841

4.. 0

5,1

4,0108

494
45846

no of TRI STOP - actuators
TRISTOP - actuator t14)e
lever lengbh
stat. tyre radius

at a stroke of
min. force of spring brake
sp.b'ar<e 'famoe' 1o a2c

release pressure

braking rate
zf = sum (Tf)/P + 0,01

catcul at ion:

ratio until road
iFb = 1Bh* Eta* C* rBt / (rBn*rstat)' for rstal in mm

brake force of sprlng br' Tf in N

Tf = ITFZ*(az 2*CollBh) *iFb

zf faden

per axle l ine Klz

fBh in rnm

rstat max ln mm

2

16 /16
'76

494

30
58 4'7

464 4.. a464

5,1

Test of the frictional connectlon required by the pe44g-!Ie!9

minimum wheelbase /minimum supporting width min Ef. necessary

to fulfll the regulat ions

mlnEf =E* (1 - PR/P + zferf * h/E) /(1 zterf / \fzu1 * nflng) )

s in mm

TFZ in N

p],s in bar

64 00 mm

8000 mm

4,0108

494
45846

0 ,250

min Ef = 4340 mm

min Ef = 5269 mn

for E=

for E=

min Ef = minimum distance beLween. front axLe(s) (trailer) or support (semiLrailer)

";; 
;;. rear axle(s) (:resultant of the bogie)

?,,,r = o,r. il:ffl":";:"i""ib::-:-11:i:ionarconnectionrequired
zfet:f = o,le *t*t*t;; 

"to:it"a 
braklng ratio of the parking brake

;---.=23aommhergntofJenterofgrav1ty1aden'n* = ziooo kg maximum bogie mass - laden

;' = :sooo ki maximum Lotal mass - Iaden

nf = 2 "" "i"""i"i"f 
with TRISTOP sprinq brake acLuators

;; = 3 no of bogie axle(s)



page e/e
t|l'AACO

1.e ference

brake calculation no:

values

vafuesforz=452 for ma)' rdyn: 5l? mm
re ference

i!pL ?4?19S date 15 .A6.2412

4641
3528s

464'1
t5285

464'7
3524 5

blak-Llrl(r.'}U-
e'.,=rvt : O'' P a'' ''o I's'

ft stroke smax = .mm

maximaler Hub snax = mm

r trrl
:1f :|l l

-t: ll lu

3:5 ! J

:LLrlrl

'if500

:: tl L'l L"l

2-l!tlL'l

Z0[r_10

115 Ll rl

1!01u

1:5ll0

10rr0tl

?5lu

5tl I I

.t: tL

: Ib.rr]

LJ.5
_q, _q f f ,:



Iaser Princers I )

(t on :aleco no' 899 2oa g22 4 (only possibre with

**#H:i*ffi;F#1;i: Ll:? q : I n
4rl0B!t T [N]

for
f ura

max rdyn: 517

max rdyn: 51?
lIEn
mm

35ool-l

1fl0 0 u

25000

I

ZDODO

15[0I]

1l][0[l

5ODU

z t barl
'l 'l ,"

f,t
* f Z Achse(n)

te /1616 /16
i"l??i:i'i l.:ti


