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Proes-Fit Bolt

The inventice relates to a press-fit bolt adapted o be pressed indo & prepunched shest metal part, ac-
cording to the preamble of glaim 1.

EP Q878 578 B1 discluses a pressit holt which has segmentie concave recesses provided in an

arwaiar surface thereof which faces a sheet metal part. However, the disadvantage of itis design s that
~ although heisting of the bollls prevented by ribs looated behween the recasses - the sdye of the head
portion will sl press ke the sheet meted dart, With 8 vew to improving such andi-tadst funcionalily,
additional press-it structures are providad which extend along the shank porsion in 2 raised manngr,

Furthermore, DE 42 03 153 At discloses & press-fit ot having a shank whose head-side and i pro-
vided with & conical portion, said cone diverging from the head of fie pressfit bolt In addition, the head
comprises ai anmular surface with press-§ strustures mounted thereon that extend cutuard Fom the
shank. Fress-fitting the bolt witl cause maierial © be displaced that will then flow info the coniual portion
of the shank which thus acls as an undercut and provides pulboud resistance.

DE 10 2011 104 528 A discloses a circumberential pross-ft rib which is tlangular in cross-ssetion. To
pravent fwisting, tocking ribs are provided which extend radially outward.

Qisclosed in WO 20113780 Is an ingert nud having press-ft structurss providsd on its head end wiich
faces the sompanant, with the surfags facing the componant gxtending in & conicel manser,

LIS 8 092 131 B2 discloses an insert nut with raised prass-it structures provided on an annular surface
thereof, said press-At structures having a angular cross-section which slopes down at & 80° angle
right on the addge of the annular surfacs.

54.683-2 EP
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Disclosed in EP D 607 936 B1 s a pressft part with & groove provided in the bolt, This craates an un-
derout which is to accommodate & flow of mterial for senuring the bolt in place. The head surface fac-
ing the component has prass-it siructures in the form of budges. Said bulges increase circudarty fron the
underside of the head and decreass agaly in @ symmatrical croular manney, These bulges press into
the shaat metal part and Bus prevant lwisting of the press-fit bolt

it s the object of the inventon to provide an improved prass-At bolt which exhibits Increased pulbow
resistance and fong-derm stabifity in metal ghest joints,

This ohiect is accomplished by the charasterizing featuras of claim 1 in combination with the featirss of
1% praamble,

The subclaims define advaniageous further devalopments of the inverdion,

A prass-fit bolt of the prar artis Known to comprise 2 bead portion having a0 annular swrface which
taces the sheel mets! part Onge the prass-ft bolt has been pressed in, this annuler surface wil make
contact with the shest metal part and a shank integrally formed on the head porfion will extend through
the pilot hols of the sheet metyl part, Furthermore, at least two prese-fit structurss are integeally formey
on the annular surface, which struchires will be urged into the sheet metal part during the press-ftting
aperaion. Press-fit bolts of this kind may bave a threaded porion on their shank, o may be provided
with a similar strusturs on their head end which furnctions as an underout §is Rurther known that the
press-t strustures integrally formed on the annular surface tart radially spaced Fom the shank and
terminale radially spaced vig @ apex or arch toward the end of the anmiyr surface. This allows the outer
portion of the annular surfacs fo dirsclly contact the shest metal part to be joined, thus cansiderably
fnproving the gop of the prasst bolt under dynamic luads.

According fo the Invention, the contours ofthase prass-it structures are such that the slops from the
structures’ radial inner end to thelr apex is lowsr than the siope from their radial outer snd to thelr apex.
The angle defined betwesn seid first slops and the sonuler surface is smatier than the angle defined
hetween the inclination and the amuler surface.

The fatter design of the frsf slope results in a directed material fow which flows Fom the press-t struc-
tres toward the shankithread where the material then compresses on the shank, thus considerably
inproving the pult-out resistancs of the press-i bolt, in particular If & thread rurvout or 8 sinvlar under
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cut-forming structire is also provided, The matenial displaced foward and comprassed on e shank as
a result of the slope will then fow into the tivead rur-out or an undercut o e provided in the shank,
thus anguning improved pufi-out resistance of the press-§t bolt

According 1o an advantageous anbodiment of the fvention, a plurality of raised porfions in the manner
of individual press-fit shucturss may be provided in the peripheral dirsction. Prefarably, such press it
structures are avenly distributed al the same radisl distence. Conseguenty, the individual prass-t strug-
fures are spaced from sach other. This spacing of the press-fit stuctures securaly prevents fwisting of
the press-f bolt unce the latter Bas besn pressit

Addvantageously, the minimurn spacing between two adiacent press-8t stuctures shoudd e 5° at least -
which wifl not only provide arelisble anti-twist function hut alze prevent the sheat metal from belng
punched fuough

A sagmantike boundary of the press-fit structurss in the peripheral direction is considersd advanta-
geous hare, The segment size gy preferably be choser such that the sum of the sadial inner widths of
the prass-it structures corrasponds fo the outer slrcunerence of the shank, Thiz will ensurs 3 unifony
flowe of misdenial,

Notably, the width to spacing ratio of the press-fit struciures is betwaen 11 and &1, for example an
angidar refationship of 40° widih to 5° spacing of the pressfit strushureg,

Preferably, the angle defined betwsen the radial ouler adge of the prass-f shuctre and S annular
surface (s less than 80°, In parficular bebween 45° and 70°. &s & rexult, fess foroe will be reguived for
prass-tting, and this i fuo will mindnize any sdverse sffects on the sheest metal material

Considered particulary advantageaus is 3 confour line of the press-i structuras in & radial diresion
which — af @ distance fron the shank ~ rises n & first fank and then Tansiions it 2 second fank whish
fas & amaller gradient than the first fank, and then slopes dows 2t an inclination which ik steepsr than
fhe gradient of the first fank. Providing a fatter apax which trangitions info an arch will result in sonaids
erably lower production costs. The radial iner first Jank may praferably extend at an angle of HPRIOX,
25° to 307 with reapect to the annudar surface, Notably, an angle of 28° will visld ideal flow behaviour of
the material in the dirsction of the shank.
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In their radial extension, the press-it structives take up 1o 75%, in parioulsr between 50% and 78%, of
the radist axtension of the annudar surface, In this wes, adiustments may be made with 2 view to the
pulout resistancs 1o be athisved.

In particular, 2 sweface rafie of com swrface to annular surface of 111 can be achisved.

Notably, a structure height of about 50% of the sheet metal thickness can be oblained, with the sheest
thickness typloally varying between 0.5 mm and 4 mm.

Additonal advantages, features and possibie applications of the present invention may be gatherad
from the desoription which follows, i which refersncs is made fo the embodiments Hustrated in the
drawings.

Throughout the description, the claims and the drawings, those terms and assosiated refarance signs
arg usad s are listed in the Listof Reference Signs below. In the dravings,

Fig. 11s stop view of a press-fit bl

Fig. s o interal view of 3 press-fit bolt
Fg. 3 i & partial sectional view of an enlarged detall of Flg, & ang
Fig. 415 @ perspective visw of a prass-it sorew,

Fig. 1 s @ fop view of 8 press-it bolt 10 which iz pressed inty a prepunched shest metal part The press-
B0 which inciudes & shank 12 and & head podtion 14 is pressed nfo said sheet metal partwith its
annular surface 16 facing the shest metal part Pressed-in raised stuctures 17 are provided on the an-
nular surface 18, These sthuctures 18 e segmentike projections integrally formed and evanly distib-
uted circurfersntially on the annular surface 18, The pressed-in struclures 18 are of & width of an angle
ot which ~in the present embodiment - amounts o approx. 40°, and are evenly disposed chountren
tally &t & spacing of an angle i, which - In the present embodiment - corasponds 1o an angle of
approx. &%, In a radial sxtension v, the pressed-in shuchires 18 we spacsd Fom the shank 12 and, Ina
racial dirgction, they teke up approg, 70% of the annuler swrface 18, As is shown in Fig. 1, the pressad-
in structures 18, which are {0 be prossed into 2 shest metal part, are spaced at a distance A fom the
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outey edge of the ansuler sirface 18, and at & distance | Sonythe shank 12. This spasing hag been
chosen such that the volume displaced by the pressed-in structures 18 can be scoommodated hatwesn
the shank 17 and the pressed-in strushrss 18,

Fig. 2 g a lateral view of said press<it bolt 10, The head portion 14, which includes a fat annular sur
fave 10 af plave N, Is provided with raised pressed-in suctures 18, As is shown in Fig. 2 the shank 12
of the pressedin bolt 10 has athread 17, for example an M6 tread,

Fig. Jis g enforged view of & detall dagignated by X in Fig. 2. Fig. 3 is a partial sectional visw iustrat
ing & pressedHls struchers 18 In oross-sacion. This view shows that the Sank of the radial inner sres
defines a gradient angle v with plane N of the snuler surface. Gradient angle vis preforably 28° since
this angle resulls in ideal flow behaviour of the displased material during the press-Rtoperation. The
dowrsvard inchnation & which encloses the radisl cuter fank with the plane of the annular surface 18,

amounts o approx. §0°. Cwing to the slesper outer fank angle, the resulling material fow wil be di-
recied towards the radisl inner area durng the forming process. The material will thus fow to the Sread
runout 19 where ~ i the inner area hetwaan the inney sdye and the shank 12 - the displaced material
will be aotio stabilize the press-it bolt 10 In posiion. This ensures maxitnum pulbout resistancs of the
holt with respect fo the compongnt

Fig. 4 s a perspective view of a press-ft serew 20 according o the investion. The scraw 20 comprises a
threaded shank 22 and @ head porfion 34 The head porion 24 frthermore includes an annular surface
£6 which faces a sheat metal part. Evanly distibuted clroumferantially slong this amnuler surfase 28 and
svenly spaced racially frant sach other are eight prossad-in structres 28, These press-M struciures 28
e rapezoidal in oross-section, with the angle of the nner lag being smaller than the angle of the outer
leg. The radial inner boundary of the pressed-in structise 28 Is defined by 8 secant of the eircular seg-
ant. The sum of the widths B of the pressed-n structives 28 conesponds t the outer diameier da ot
the threaded shank 22, The end of the threaded shank 22 which faces the head portion 24 ferminates in
g oonival ghape, thus farming an undercut which s avanly fled by the material displaced by the
pressed-n stuctures durng the press-ft operation.

The geometry of the prossed-n structures ustrated in the desoription of the drawings vields a puli-out
resistance which iz considerably improved over that of the prior st
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PRESCSAVAR (PRESS-FIT) CRAVAR

Lo Présesavar (10, 20) egy ciblyukasaiolt lomozrdsebe wald beprésclosher, egy
fejrdsszed (14, 24) & egy sedeedsszel (12, 223, amely a foirdsz (14, 24) ey o lemozréssael
hatdros gytebfelitfetet (160 28 tartalmag, tovibbd van a fjrdsznek (14, 24) lepaldhds kit
hiomelkedd présclome (1R, 28) van, amely prdselomek {18, 28) o st (13, 223 éx @

evimifelttier (16, 26} &

Ayt kil peremdtl ogy Wvolsdgra van shhelverve, agesl
iettomesve, hogy a présclemmek (18, 2RY egy koutlvvonalst hatdcez meg, amely g
\) i\:‘b.- ¥ g T bt

grivifeldatbdl {1626} kiindoldan supde infnyba o santdl (12, 22) tavolodva opy elsd

X

emethediased {v) emelbadil & oy cresekedéssel (8) tovabb futva Gira a gyivifeliletioz (16,

26} dr vissea, shol az elsd omelledss () Msohb, mint ax ereszkes

> T 45

2o Az L igloyvpond sserintl présosavar (ML 201 azzal jellemezve, hopy az elsd
solkedds ¥ & av creszhedds (8) koodt espv, ar olsd omelkedésndl kisshb masodik
emetkedds van,

Az eldpd jgduypontok szerintl prdsomnvar (10, 200 sezsl jellemezve, hogy a
présctemek (18, 28} kerlilet] Irdayba sregmensenként Koriithatdraliak,

4. Az ol0ed pdnypontok szerinll prosesevar (10, 203 sexal jellemesve, hogy a

prsclemel (18, 38} a pyieifolitlet (16, 28 kortiletdn egvendetesen vannak closetva,

oS

So Aw ol pdnypontok s:.;:‘.@ri,r;_i’i_ présesavar (10, 203, geesl jellomesve, hogy két
sreansidos préselon (18, 28 egymds kst egy 5% 03 sedpet ade be

B A 3 vagy a4 dgdnypont szexintl présesavar (10, 20y, azval jellemesve, hogy kit

seomszedos prdselem (18, 28) sgy 5%0s seliget ot be &8 a présslemel (18, 287 egy 40%0s

szegnenst batdroznak meg

ToAw olel ipdaypontok szerintl présesavar (10, 203, azzal jellewmewve, hogy a
présclomek sugdr indnyd kiterjedése o gyirifelilet cogdy irdnya kiterieddsenek SO% ~78%-a,

& Ax olbrd fgdnypontok seerinti présosavar (10, 200, arzdl ollemezve, hogy ax elsd
sreikodds sedge (Y) 25% 307 kaedit wdomdnyban van.

W Aw elbad lgduypontok szerint présesavar (1 200, wosal jellemerve, hogy az olsd

srosskedds sedge (81 43.70% koot tartomdnyban van,
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10, Az olited pdavpoutok sperintl préscsavar {10, 20), assal

slamek (18, 28) vastagsdgai
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