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Fual distributor pips
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Tha invantion rolstes to s fubular fusl distributor pipe, which s closed at s end
with a plug which s inserled intn the fusl distabudor pips and is soiderad thersls,

Fustis usually distribited o individus! oylinders of an indemnal combustion enging

through & twbular fuegl distributer pipe which is grrangsd closs to a oinder head

5.

and is fastenad Hersto by means of fasiening dlements, Aranged st the same
spacngs as the oylinders, openings are provided on the fusl distributer plps into
which injection valves are insertad which njsdd the fusl inte the combustion
chamber of the respective ylinder. Al ds ands the fus! distibudor pipe (s closed
off by plugs ov stoppers. Bither the fus supply infe one of these stoppers is also
nfegrated i e Ll distributor pipe o the fusd distribution scoursat ancthey

tocation on thefual distribator pipe.

Usually sithey patrol or diesed s wsed as el Nowadseya fust is injectad divently
into the combustion chamber of the respective oylindss, both in dissel enginssand
Frmoden petrol angines. Howaver, the oporsting prossures i the fusl distribudar
pipa Jdiffer significantly Debwasn diasel and peltrol, The pressurs seaulred for the
dirpct jection of disss! is relatively high. By so-calied tomman rail lechnology the
pressure s aboud 1800 bar and increases o 380D bar in se-caliesd puing
nozzistechosiogy. in the case of petrol the wsusl working pressures are abouwt 1
B CTOU bar Ondy i the case of & high pressure direct infection inte & patrol motor
doas the fus! distobutor pive have 10 be designed for an operating presswre of
J00 w0 800 bar. Thiz results i differances in the construstion of the fuad distributor
pipg depanding on whathar the fusl distibutor pipe s weed for 3 diasel engine, &
setroisnging Or 8 petrelengineg with modsm direct injaction af relatively high

DIRSSUS.

OF 10 2000 028 2718 A1 dissloses g fuel distidbutor pipe for a diese! combustion
anging. This fusd distributor plpe ts 3 solid fus! distributor pipa in which ail the
connections for the injeckion valves are moudded o in ang place, &t the

ends plugs gre scrswead into the fusd distribution otip by means of strew threads,

The wall thickness of the fuel distrilndor pipe s sogrest that 2 pips wall of the
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fued distributor pipe s provided & its and with an Internal recess and the plug
sngages with the recess.and the soraw thread s introdused into the fube wall

with the regess.

A similar construction of a fus! distibuter pipe for disssl combustion engines
disclused in DE 107 82 202 A In @ one-place forgad pioe, a pips wall of the fust
distributor pips s provided at its ond with a0 intema! recess and & sorew thread

ot which & plug is sorewed.

YWl thicknessses of his magwtwi@ arg ot avaliabie iy fusl distributor pipes for
petrol, because have the enfire Tuel distrbutor pipe s made of 2 relatively thin-
watled ube due to the sigrificantly lowsr opersting pressurss. A an injection
prassure of less than 10 bar, @ gensrie fus! distributer pipe is made for axample,

of 3 slainiess stesl pipe with a wall thickness of ioss than 1 mm. Typically, end
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puge are seidered fo the fuel distributor pipe. This constriction is not poassitde in
3 fuesl distributor sipe fora hég}h»mmgww cinsel application because #eamnot
withatand the operating pressure of mors than 1800 bar

OF 100 42 540 O discloses 2 hinwalled fust distibutor pipe, which is mads of
an nner tube and & reinforcemaent surrcunding the inner tube, On i3 end faca,
the inner lube s dosed off with & plug stone end, whilest the other end 1 plug 8
srangad info which c&mnmﬁmg fing g inseried. The plugs are pushed into the
sy be s connected tareto by & material connection.

DE 10 2008 044 823 A1 also shows & fuel distibudor pipe which js closed off by
plugs at s ends. Both plugs are in the form of a cup-ike deep-drawn or shest
metal compansnt, inserted into the fus! distributor pips and solderss therste in
he same way asother cornaction componsnts.

Frovided that the cperating pressues i fuel distibutor pipes for petrol metors is in
a range of a few bar, the sonstruction describad above is operationally safe.
Howsver, problems arise when @ fue! distributor pipe for petol is reguired ©
safaly withstand an opsrating prassurs of 200 0 800 bar, but it sl does not
make sense o resont io the forging aptions convantional in the disss! sector as



the operating pressurs s not high enough oo warrant this. In pacticular, e it
hetween plug and fus! distributor plpe s subjectad to differert ads. The loads
consist of @ thrust foree resulling from the ey pressurs of the fust oy the Inner

swrface of the plug, and o tensile force af the joinhwhich resudts from e infemal
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pressure in the pips appled to the inner swiface of the pps. A3 a consequsnaa,
the force flow it the jointis deflected and hus causas increasad tensions in the
joint.

T
i

ha problem of he prasant invantion is thus 1 configurs a generic fubuler fusl

e
2

distnbuator pipe, which is closad off af ite andsby a plug which is wserted o the
fund distributor pips ard is soldersd thersto, 3o a8 o withsiand an operating
presaurs of 20010 800 bar.

Tha nvantion solves this problam with the features of alaim 1. Ascording o thig,

b,
i

i & tubular fust distributor pipe which is closed off atits and by & plug inseriad
into the fuel distributer pipg and solderad o the fusl distnbulor pips, a2 pips wall of
e fual dishutor gips i provided with an lomal recess af the and of the fus!
distributer pipe and the plug engages with tHhe recess. This means that the plpe
wall of the fusl distributor pipe s machined at the snds that are 1o be cossd off
20 so that after joiming, the thiskness of the ppeowall of the fuel dstribuier pipsis
contiruad in the shug. For this, the plug has ashouider on the sndwhich is o be
ntroduced into the fus! distributor pipe, 50 that an inner dizmeter of the plug at
this points squsal 1 an nne diametsr of the Tl distributor pipe withow the
20888, i iz way the shouldsy of the plug ends Bush wath the pipe wall of the
25 fuel cistabutor pipe, As & result the low of force s not deflectad, & similar
dhistribution of tension s formed in the fue! distibudor pipe and in the plug. In
particuiar, thare 18 nochange in sifiness and henee no noich sifect sl B9 oint In
ong particuiar smbodimand, the plugromprsss on s ouder croumdsrence g
groave joosted inside Se fusl distributor pipe for receiving 8 solder ring, The
shouilidar on the plug provents the soldsr fram Howing into the inside of the fue

3
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distributor pipe, The solder remaing in the region of the gropve and the
immediztely adjacent fiad regions of the plug, thersby ansuring that sufficien
solder s avatlabie for & matenally bondding commaction of the plug and the fus!
distritador pipe. In anotherprefared smbodiment, & passage for fuel is formed in
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the piug, this passags having at lsast two difererd-sived diamsters. Far ingroved

randing, the plugeomprises on s outer circumisrence 3 marking which i

aeated outside the fus! distributor pipe, The plug and the fusl distibudor pipe arg
sigred for an operating pressure of 300 10 800 bar sy are generally used for

patroias the fusd

The invention is herainalter desoribed i more detall by reference {o the Figurss,

whargin:

Fig. 18 & plan view of & fusl distibutor pips{) ancarding o the wention,

Figs 2 s 2 ongiuding! section thrpugh he fus! gistribudor pipe (1) according o the
rvantion,

3 on e larger sogle with the ength ratio indicsted,

(%]

Fig. 4 shows the plug (S} of B

Fig. 5 shows an aitermnative plug {18) with the length stk indicate

hod

Fig. 1 shows the fusl distibudor pips {1) accarding o the nvention with & plpe
w&s‘i‘ {2}, sonneclion seckels (3} for nection valves and fastensrs {4) for attaching

,-44

o & combustion enging, in plan visw, Af its ends, the fusl distibudor pipe (1) is

oy

slosed o with two Sfferent plugs &) angd @1

Fig. ¥ shows & longiudina! section through the fusl gistabutor pipe (1) aooording
o the vention. Fust can be suppliad frough the plug 8) by way ofthe passage
{121An operating pressure of 200 fo 200 by i3 producad in the fusl distributor
Nipa (1} by means of & high-pressure pump (not shown). The passage {12} has

different dlameters, Le, the dismster decregses in the direction of the fusl
distributor pipe (1), This serves {0 slow down and salm the infowing fuslAn

Spening {’.ii’:%} is provided in the plug (8), owhich thers s 8 prossurs sensor (not

\

shown} which moaniiors the prassurs inside the fus! distributor plpe (1) The fustis
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suppled to oplindars (not showny of the combustion sngine vig the connection

sockats {3 Aematively, both plugsmay have 3 passags for fust

Fig, 8 shows the plug (8) snd the connsction with the fuel distributer pipe {1} in
detail. The plug (8 has s stop (18). The plug (8} s Inserisd into the fusl
distritsutor pipe (1) up to this stop (3} Atits end, the plug (5) has a shoulder (7),

&>

which i located nside the fusl distibutor pipe (1), The fusl distibutor pipe {1

has bean machined in it end region 5o as © foerm @ recass (11) it the pipe wall

3

oo

{2; of the fusl distributor pipe (1), The shoulder {7) of the plug ) sngages in this

€
P

THORSS {’;3 1), The shoulder (7) ends flush with the pios wall {2). iy the region of the
stouldar {7} the nner diamster of the plug 8) thus corrssponds to the inner
giamater of the fusl distrditor pipe (1) without the recess (11). The plug therefors
Ceinues the wall thickness of the fuel distibutor pipe (1) This shifts the site of
the }@ént&&w&zy from & relatively highly strossed region. On the outer

currderence of the plug (8 a circundsrertial groove (8) for o solderring is
formed i the plug within the fust distibutor pipe (1), The shoulder (7) ensures
that the solder remaing in the reglon of the groove (81 and sdiscent loints and
doss not migrate uncontratiably into the interies of the fuel distributor pipe (1) and
shiculst

&%

& 3
P {7 and the
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thereby weakan the joint. The recess {(11), i
cirogniarential groove {8 ans alse prasant on ths plug ). However, whereas in

the passage (12} of the plug ) the fusl is suppliad into the fuel distributor pipe
{1}, @ presswre sensor is amangad in the opening (10} of the plug &),
Conseguently, the slements sssential to the invention are provided in both plugs

=

{§, 8} and at both ends of the fusl distdbutor pipe (1), Recauss the piugs &, §)

I

are nol compietely identival i nonstruction, however, the pug (8) has @ marking

{8 on its outer ciroumference located outsice the fust distributor pipe :{'i}. The

SENR

{3

3y

marking {31 enadles & robot o distinguish botwaan he two plugs {

that the plugs (&, 8 arg not mixed up during the attachmeant of the fust distributor

pipe (1), Allernstively, & fus) distribudor pips scoording fo the vention can also
2 closed off at both ands with identica! plugshoth with ang without pessages for

fusal,

Finally, the distribution of stress at the joint or 8t e joining seam is an impoanant

ariterion for the durabiity of the fuel distributor pipe (1), Comprahensive shenath



5

i
1

#o3
]

3
1553

£33

tests have shown that the ratio of lengths must not fall below @ defined ratio
batwaan an nner ength Ly of the shouwlder {7) and an owter length Ly o the plig
{8, 14} In this regand, Fig. 4 shows & magrified view of the plug of Fig. 3 One
cruciat factor i3 the inner length Ly of the showudder (7 Ly is messursd on the
nner diameter of the plug (8) specifically from a shouldsr end (18) of the
shoulder {7} o a botiom (18] of the plug (8} Ly is measured on e cwler length of
the plug (81 The plug (5} has 1 groove (8} which accommodates & solder ring
{not shown i detall. The groovs {8) waakens the plug ($ aﬁdé?im, &
soldaving surfges (17 rom the grogve (8] 1o the shoulder end (18} of the
shouider (7} forms the suppording connaction for he joint. The streﬁ‘gm of the
connection results from this soldering surfare (17}, 1 the plug B s thus éc’eif‘:éu‘ i
the pipe wall {2} of he fus) distributer pipe (1) by means of 2 seidersing. Lo &8
measurad from the groove (8} to e shoulder snd {151 When the ouler length Ly
of the soldering suface (17) on the plug (§) thus detemined s divided by the
inner length Ly of the shoulder (7}, the ratic should be graster than or squal to 2,

Sxan alternative to the solder ring, however, the plug may also be pasted with &
soider. In this case therg s ne naed for g groove for receiving the seider ring.
Such an wmbodiment is shown i Fig. & It the plug (14) shown here, 8 soldering

swisce (18} sxtends from the sfop (13} © the shoulder ang $18), {nihis csse, Ly
is also measured from the stop(13) o the shoulderend (15 of the plug (14). As
i the case of the phug { 3%, Lg fs measurad from the shoulder snd (18 o the
Softorn (1) Here, oo, th AR tension ralo o the jointis lols 22

i Figs, 3105, D1 designates the inngr dlameter of the fust distributor sips (1)
without the recess (11} snd the inner disenster of the plug (5, 8). The e
lameter D7 of the plug {8, 8) iy the region of the shoulder () corresponds o the
mar diameter D1 of the fusl distributor pipe (1) without the recess (11). D2
cesignalas the outsr diamsier of the shoulder (T} or the innee dianster of the pive
wall {2} of the fus! distibulor pipe (1) iy the region of the recess (1) D3

desigrates the cuter diameter of $he fusl disiribudor pip
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TEMANYAG BLOSZTO VEFETEX

SZABRADALMI IGENYPONTOK

1o Csbererl lremanyag sioszid vezetdk (1), amaly a végoidalain egy dugasszal
{8, 6} wvan lozdres, &:mééy gz Uzemanyay elosttd veretékbe (1) be van cstsstatve ds
Forrasztva van, azzl jellemerve, hogy ez Uremanvag slosstd veretés (1) codfala (3} a

5 ;,

vegoldalain egy visszaugrdssal (11) van clldtvs 85 ¢ dugass {5, &) & visssaugrdssal {11}
kapesolatban ven, ahol 8 dugass {8, &) az Gremanvag sloseld veretdil e {1} beveretett
oldaldn egy kinyulst {7) tartalmaz, dgy, hogy 2 dugssz {5, 8) belsd &tmérdie szon a
halyen azones az dsemanvag sloszid vesetdl {1} vissraugrds £13) nelkdll belsd
atmdrdjevel, &8 hogy a dugesz (5, 6) kinylidsa (¥} ax Uzemanyag elosstd veretdk (1)
cabfalaba (3) van sitlvesstve,

S A gl83 égé;‘;‘ypc}ﬂi‘a}k sgyike szenintl dRemanyag elosstd vezstdk {1) arsal
jellemezve, hogy & dugssz (8, §) nyag slosztd

\

varatakben {1) i&vd homyot { 3 tart

3
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3 &z elbzd ;gs"_"xmi*\s{ sgyike srerinti uz.ssmgmyag, DCRILS verstak {1} szzsl

S
4
’3’/
&

Pl
4(;
”f)
oo 3
&

££

e
3%
£
o
2w}
533
L4
s
(
o
jJ"
[
5
i
443
©y

e
g
3
e
%
b
7
ot

j4
i
@
"-\5
f}.f
£33

,,«~
#
=
4%

2
&1
7
s
B
o
44

%3
e

3

LE “Ss%{‘**‘ GRS ardnye LA

.}

4. Az elfzd igdnypontok egyike szering (zemanyag slosstd vereték {1) axzal

jeltemenve, hogy & dugaszhan {8} sy Uremenysg s2dmdra agy dtfolvd nylids {131 van

S, Az olx8 igénypontok egyike szerintl Gzemanvay sloszid varatdk (1) azza

&

jellemezve, hogy ax atfolyd nylldsdnak (12) legalabl két kiudnbizd nagysdod étmé_s‘éﬁse

Y

& Az elled lgdnyponteh egyike szerintl dzemanyag slosztd veranték {1} azzal

inllemesve, h’f}g;gf & dunasz c‘\\ a kis kerlietl cldalon egy, 82 Uzemanyag slosstd

iamanyag eloszid veretdk (1) azzal
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