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REFLACED SHEETS,  SG The invention relates to a method for VHAPF@Bon of I
a’ mgchani cal cofinect-ion of round bars for concrete, to such a connection
dined by the nethod, to a round bar for goncrete permtting the
i npl§enment ati on of said method, and also to an installation for the
faration of round bars for concrete. It will be used in particular in

ffield of the constructieavehtdlosnensst ofebativengs ourof weiddéges gamde

of Foncrete. réalisation d'une liaison mécanique de ronds & béton, i une

) telle liaison obtenue par le procédé, a4 un rond & béton
autorisant la mise en oeuvre du dit procédé, ainsi qu'a une

5  installation de préparation de ronds a béton. Elle trouvera
notamment son application dans le domaine de 1la

construction d'éléments, de biAtiments, ou d'édifices en
béton.

i Dans ce domaine, il est courant d'utiliser des
‘ 10 liaisons mécanigues pour lier des ronds & béton afin de
pouvoir assurer la transmission de l1l'effort de traction de
fagon continue.
De nos jours, différentes solutions sont
proposées par 1les constructeurs, et principalement on
15 utilise soit une liaison a sertissage, soit une liaison par
filetage. .
Dans le 'cas de la liaison par sertissage, on
} utilise un manchon que 1l'on vient sertir sur les deux
: extrémités des ronds & liaisonner. Cette technique évite de
20 devoir mettre en rotation l'un des ronds mais présente
toutefois des risques élevés de glissement, du fait du
sertissage, difficilement contrdlable. En outre, sa mise en
oeuvre est souvent'mal aisée sur un chantier car il -faut
pouvoir intervenir avec un outillage de sertissage, 1l3a ol
25 la liaison est a effectuer.

' De plus en plus, la 1liaison mécanique par
filetage a la préférence des utilisateurs. Dans une telle
liaison, on réunit deux ronds & Dbéton, sensiblement
coaxialement, par 1'intermédiaire d'un manchon taraudé de

30 liaison. Cette solution est également applicable lorsqu'il
est nécessaire de liaisonner un rond & béton & un point
d'ancrage.

| ‘Par ailleurs, pour améliorer la qualité de la
liaison mécanigque de ronds a béton par filetage, il a été

35 mis au point un prdcédé de réalisation d'une telle liaison

dans lequel, préalablement au filetage, on refoule a froid
l'extrémité des ronds & Dbéton a liaisonner, afin de
réaliser une zone renforcée d'un diamétre supérieur a la
section nominale du rond, puis on taille le filetage sur la




Injthis field, it is customary to use nmechani cal connections to |ink round
baris for goncrete so as to be able to ensure the transm ssion of tensile
striess in a continuous manner. Nowadays, various solutions are proposed by
bui] ders and principally either a setting c@nnection or a fillet connection
is psed. In the case of connection by setting, a sleeve is used which is

bropght to be_set on the two ends of the rqud ggrs‘mhich\are to be
conhect ed. Thidtee@MeuEenforcee tel que le diamétre a fond de filet

soit égal ou supérieur & la section nominale du rond &
béton. '
Un tel procédé donne satisfaction dans 1la

5 plupart des constructions et reguiert un usinage trés
sommaire. En effet, l'extrémité du rond i béton, avec ses
cdtes ou nervures est refoulée a froid dans une matrice,
puis le filetage est réalisé sur ce refoulement brut par
taillage. '

10 . Bien gque 1le refoulement soit généralement
limité a8 un taux d'accroissement du diamétre de l'ordre de.
30 %, il est nécessaire néanmoins de mettre en oeuvre des
pressions lors du refoulement de trés forte wvaleur pouvant
aller jusqu'a 400 voire méme 500 bars.

15 Par ailleurs, il est & noter que de plus en
plus, les édifices en béton sont soumis a des efforts
dynamiques, et dans ces conditions, les liaisons mécanigues
de ronds & béton sont soumises & des effets de traction-
compression alternés. Aussi, 1la fragilité de telles

20 liaisons est augmentée et il est nécessaire de prévoir ces
sollicitations pour gqu'elles résistent sur le plan de
1'insécurité.

Le but de la présente invention ‘est de proposer

‘un procédé de réalisation de liaisons mécaniques de ronds &

- 25 béton qui apportent une sécurité totale au niveau de 1la

liaison et qui, pour un méme dimensionnement, supportent

des sollicitations dynamigques avec un effet de traction—
compression alterné.

Un des buts de la présente invention est de

30 proposer un procédé de réalisation d'une liaison mécanique

de rond 3 béton qui permette de réaliser, a l'extrémité du

rond & béton, une zone renforcée telle gque le diamétre 2

fond de filet soit égal ou supérieur a la section nominale

‘du rond & béton, mais qui nécessite un refoulement 3 froid

35 de l'extrémité'moindre, et par conséguent mettant en oeuvre
des forces de refoulement moins importantes.

Un autre but de la présente invention est de

proposer un procédé de réalisation d'un liaison mécanique

de rond 3 béton qui met en oceuvre un filetage de trés bonne
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ts high risks of slipping,

s having to set one of the round bars in rotation, but neverthel ess
ow ng to the setting which is difficult to
Furthernore, its inplenentation ig often difficult on site because
st be able to intervene with setting tools at the place where the
iction is to be carried out. Increasingly, mechanical connection by
ting i sgypakieér avely deebonnes stebérancaseaiuiom ' &moindund hais far

te are:4 0l 0ednog B! IVbhdlahage i a1y, by

En particulier, 1le filetage est réalisé par
roulage, ce qul évite de tailler les fibres de la barre et
de provogquer des amorces de rupture lors des efforts
dynamiques. '

Un autre but de la présente invention est de
proposer une liaison mécanique de ronds a béton ainsi qu'un
rond a4 béton autorisant la mise en oeuvre du procédé de la
présente invention.

Par ailleurs, un autre but de 1la présente
invention est de proposer une installation de préparation
de tels ronds & Dbéton qui soit économique, d'un
investissement raisonnable et de dimension réduite é&tant
données les forces mises en oeuvre. '

D'autres buts et avantages de 1la présente
invention apparaitront au cours de la description qui va
suivre qui n'est cependant donnée gu'a titre indicatif et
qui n'a pas pour but de la limiter.

Selon l'invention, le procédé de réalisation
d'une liaison mécanique de rond &a béton, gui trouvera
notamment son application dans le domaine de 1la
construction en béton, par lequel on liaisonne au moins un
rond & béton & un autre rond a béton ou & un point
d'ahcrage, par 1l'intermédiaire d'un manchon taraudé de
liaison, le dit rond & Dbéton présentant une section
nominale &, au moins une extrémité renforcée, refoulée et
filetée, telle gue le diamétre & fond de filet soit égal ou
supérieur & la section nominale ¢ du rond, est caractérisé
par le fait que l'on effectue l'extrémité renforcée par
double refoulement, un premier axial_permettant d'accroitre
le diamétre du rond & béton, un second radial lors du
filetage par la technigque de roulage.

Le procédé de l'invention permet d4'aboutir 2
une liaison mécaﬁique d'un rond a Dbéton A un point
d'ancrage ou a une liaison mécanigque de deux ronds a béton
bout & bout sensiblement coaxialement. '

o Par ailleurs, le rond & béton autorisant la
mise en oeuvre du procédé de 1'invention est caractérisé
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fhjnd bars for concrete by filleting, a,method has been perfected for

crgating such a connection in which, pr#or tothe filleting, the end of the

rnd concrete bars
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-1'extrémité du rond 3 béton de la figure 2d.

par le fait qu’au moins une de ses extrémitég porte.un

double refoulement tel que le diamétre & fond de filet soit

supérieur ou égal & la section nominale du rond j béton.
L'installation de préparation de rong 3 béton

selon l'invention est quant & elle caractérisée payr le fait
qu'elle présente :

a) des moyens d'immobilisation du rong j béton
& préparer,

b) des moyens pour refouler a froiq axialement
l‘extremlte du rond a béton,

- c) des moyens pour écrouter 1la

Portée 3
refouler et/ou a fileter,

d) des moyens pour réaliser un flletage par
roulage de la dite extrémité,
les dits moyens b), c), d), étant déplacables Pour &tre
placés coaxialement dans l'axe du rond 3 béton bloqué dans
les moyens a). )

La présente invention sera mieux Comprise 3 13
lecture de la description suivante accompagnée deg dessins
gui en font partie 1ntegrante.

La figure 1 montre une 1liaison mecanique de
rond & béton réalisée selon le procédé de 13 Présente
invention. ) _
' Les figures 2a a 2d montrent les différenteg
etapes du procédé de réalisation de la liaison mécanique de
rond 3 béton selon l'invention, et plus Précisément le
travail de 1'extrémité du rond & béton mis en oeuyra dans
le procédé. ' _

La figure 3 montre une vue en coupe,

: agrandie,
montrant les caractéristiqgues dimensionnelleg de

La figure 4 montre schématiguement 1 agencement
des dlfferents moyens constituant 1‘1nstallatlon
préparation de rond a béton selon la présente invention,

L'invention vise un procédé de réalisation
d'une liaison mécaniqgue de rond a béton, une liaison ainsi
obtenue ainsi gqu'un rond & béton autorisant la mige e

oeuvre du dit procédé et une installation de préparatiopn ge
tels ronds.

de

This solution is |ikew se applicable
I S necessary to connect a round bar for concrete to an anchorage

In addition, to inprove the quality of the mechani cal connection-of




hi ch are to be connected is upset, cold, so as to create a reinforced
e having a dianeter greater than the non1na| section of the round bar,
n the filleting is cut on the said reinforced zone such that the N

jiflnet er at the base of the fillet is qual to or greater than the nonna
tion of the round bar for concrete.

Elle trouvera notamment son application dans le
domaine de la construction en béton.
La figure 1 montre un exemple de réalisation
d'une liaison mécanique permettant d'assurer la liaison de
5 deux ronds a béton 1 et 2, bout a bout, sensiblement
' coaxialement. Par ailleurs, cette liaison met en oceuvre un
manchon taraudé 3 de liaison, apte a recevoir
respectivement d'un cdté 1'extrémité filetée 4 du premier
rond a béton 1, et de l'autre coté l'extrémité 5 du second
10 rond & béton 2. ' _
' Chacun des ronds & béton est déterminé par 1le
calcul puis choisi parmi une gamme normalisée ou
réglementée. La caractéristique d'un rond a béton réside
essentiellement dans une imposition de poids et de sectionm,
15 ceux-ci étant laminés compte tenu de ces impératifs.

D'une fagon générale, le rond a béton présente
sur sa face extérieure des cdtes ou nervures 6 qui créent
de protubérances permettant l'immobilisation en translation
du rond dans le béton lorsqu'il est noyé dans ce dernier.

20 Dans ces conditions, le rond présente d'une
part une section nominale caractérisée par &, qui est en
quelgque sorte la section de 1l'ame du rond, et un diamétre
sur cdtes ou nervures repéré &., comme 1'illustre
particuliérement la figure 2a. ' '

25 Selon le procédé de 1la présente invention,
chaque rond & béton a liaisonner 1, 2 présente au moins une
extrémité renforcée 4, 5, refoulée et filetée, tel que le

diamétre 4 fond de filet d. soit égal ou supérieur a 1la
section nominale & du rond. Ceci est particuliérement

30 illustré aux figures 24 et 3.

Plus précisément, selon le procédé, on effectue
l'extrémité renforcée 4, 5, par double refoulement, un
premier axial 7, permettant d'accroitre le diamétre du rond .
a béton, et un second radial 8 lors du filetage par une
technique de roulage. '

Le ﬁremier refoulement axial 7 est réalisé
préalablement au filetage, et on refoule & f£froid
1'extrémité du rond a béton 1, 2, A liaisonner afin de
réaliser une zone renforcée 7 correspondant au moins




a nethod is satisfactory in the magjority of constructions and requires
y brief machining. In fact, the end of the round bar for concrete,
its grooves or ribs, is upset, coldgin a matrix then the filleting is
ed out on this crude upsetting by cutting. Although the upsetting is
Brally limted to a rate of increase in dianmeter in the order of 30 %
§s nevesensibdemendesnrdiantise qu esstitascsddei iglegsetting, having a

hi gh val ue, whi chgiedisall @ tdh ©4aN dke t 014005eB4RA 592 AR Bement

5 radial 8 en réalisant un filetage 9 sur 1la dite =zone
renforcée 7 par roulage afin gue le diamétre a fond de

5 filet d., soit égal ou supérieur & la section nominale & du
rond. _

Cela étant, d'une fagon générale, les
refoulements 7, 8 sont effectués sur 1la longueur du
filetage 9 de la dite extrémité 4, 5.

¥ 10 Les différentes étapes. du ©procédé sont
' illustrées aux figures 2a a 24.

A la figure 2a, on montre un premier écroutage
de l'extrémité du rond & renforcer pour le débarrasser de
ses cdtes ou nervures et pour donner a cette extrémité une

15 cylindricité acceptable. Cet écroutage est repéré par 1le
diamétre d, voisin ou trés légérement inférieur du diamétre
o. )

Sur cette extrémité 4 ainsi préparée, on

_ - procéde au premier refoulement 7 & un taux d'accroissement

- 20 . du diamétre de l'extrémité voisin de 15 & 20 %. Cette étape
porte le diamétre d, a un diamétre supérieur d,, lui-méme
supérieur au diamétre & du rond. Ce refoulement & froid est
réalisé en effectuant une poussée axiale sur l'extrémité
selon la fléche 10.

25 Ensuite, comme le montre 1la figure 2c¢, on
dresse la portée refoulée 7, notamment pour la calibrer, au
diamétre 4, qui va permettre d'effectuer 1le filetage
souhaité par roulage. _ ' h

Selon 1a'technique de roulage, ce diameétre 4.

30 . correspond au diamétre a flancs de filet montré sur la

figure 3. Pendant le roulage, on va ensuite repousser le

métal pour constituer le fond de filet d. et le refouler

pour constituer la partie extérieure du filetage 4,.

Dans ces conditions, on parvient 3 1l'extrémité
telle que repérée a la figure 2d dans laquelle Celle-ci,
aprés un double refoulement axial 7 et radial_S, montre une

. extrémité renforcée telle que le diamétre a fond de filet
d. soit égal ou supérieur a la section nominale & du rond.
Par ailleurs, pour résister au test de traction




In addition, it is to be noted that increasingly concrete edifices are

subj ect to dynam c stresses, and under these conditions the nmechani cal
connections of round bars for concrete are subject to alternate
traction-conpression effects. Also, the §ragility of such connections is
increased and it is necessary to anticipate these stresses so that they
resist fromthe point of view of insecurity. The aimof the present.

i nvent i on impds® ppaposceztadmnies hormelse deecaséonrdténechiextaBmdeénedti ons

of round l%acr/%\f d £PFEEHCa BeEBAPY! legécﬁt@e:ﬁ%}gé. tﬁfar refoulement, -
est précontrainte. o
Cette précontrainte permet d'annuler tous les
5 déplacements et allongements des ronds a béton et notamment
de leurs extrémités lors de tests de sécurité mis en
oeuvre. Elle est effectuée postérieurement au filetage,
mécaniguement par compression-de la dite extrémité filetée.

Le procédé gqui vient d4d'étre décrit permet 1la

10 réalisation d'une liaison mécanique de deux ronds & béton
- bout & Dbout sensiblement coaxialement. Cependant, ce
procédé peut étre adapté pour obtenir une liaison mécanique

d'un rond a béton a un point d4'ancrage.

Dans ce cas, le manchon sera adapté a la

15 réception 4'un seul rond mais présentera une confiéuration
extérieure en forme de douille d'ancrage.

Cela étant, & titre d'exemple, dans le cas d'un
rond a béton HA20 de section nominale 20 mm, on pratique
sur son extrémité un filetage M24 de tolérance 6g.

20 : Aprés un écroutage de l'extrémité du rond, on a
mené le refoulement axial pour obtenir un diamétre d; de 23
mm .

Ensuite, on a mené un cylindrage de l'extrémité

ainsi refoulée pour ramener le diametre d, compris entre
25 21,803 et 22,003 mm.

Sur cette extrémité calibrée, on a réalisé le
filetage M24 au pas de 3 par roulage. Le diamétre extérieur
d, étant alors compris entre 23,577 et 23,952 mm, et 1le
diamétre & fond de filet d. correspondant alors a 20,704 mm

30 soit supérieur au 20 mm de la section nominale du rond
HA20.

De méme, en partant 4d'un rond & béton HA de 20
mm, pour obtenir un diamétre M24 au pas de deux, compte
tenu de la normalisation des filetages, il faut partir 4'un

35 diamétre primitif égal au diamétre & flancs de filet situé
entre 22,493 et 22,603 mm.

Par rapport a 1la solution antérieure dans
laguelle on refoulait & froid@ en wune seule étape
1l'extrémité du rond a béton puis on taillait le filetage,




®he connection and which, for the sane di nensioning, bear dynam c
ses with an alternate traction-conpression effect.

-‘t'he present invention is to propose a nethod for the creation of a

- nmechani ca
“creation,
such that

connection of round bars for concrete which pernmits the

at the end of the round bar fof concrete, of a reinforced zone

the dianmeter at the base of the fillet is equal to or greater

than the nof @3k a2 noter un gain important car la masse refoulée
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nécessaire est beaucoup plus faible.

Antérieurement, il fallait  obtenir yp
refoulement extérieur de 1l'ordre de 27 mm, soit un
déplacement de masse de l'ordre de 50 g et une longueur de
20 mm.

Selon la présente invention, 1le refoulement
axial nécessaire engendre un déplacement d'une masse de 18
g ou une longueur de 8 mm. Le refoulement axial est done
diminué de 50 a4 18 g soit un rapport diminué de 2,8.

Par ailleurs, la qualité du filetage permet
d'abandonner la tolérance 8g et de mettre en oeuvre des
tolérances 5 ou 6 g. ‘ '

| La figure 4 montre schématiquement uyne
installation de préparation de ronds & béton pour autoriser
la mise en oeuvre du procédé de la présente invention.

L'installation comporte tout d'abord une zone
d'amenage du rond a béton a préparer. Dans cette zone est
prévu un étau 10 qui va pouvoir serrer le rond 3 béton 1 et
le déplacer vers l'installation.

A la suite de cette 2zone, sont prévus des
moyens 11 d'immobilisation du rond a préparer. Ces moyens
sont par exemple constitués par un étau 11 de grande
longueur, notamment garnis de revétement type caoutchouc
naturel ou polyuréthane pour éviter les blessures des ronds
a béton.

L'avantage de présenter une grande longueur
4d'étau permet de disposer d'une surface importante et d'une
relative faiblesse de compression au métre carré.

Les étaux 10 et 11 sont du type hydraulique et
déplagable horizontalement par rapport 2 1l'axe longitudinal
22 4'amenée des ronds a béton.

Les différentes flé&ches sur 1la figure 4
simulent 1le fonctionnement du systéme et notamment 1le
fonctionnement suivant : l1'étau 10 serre le rond & béton,
1'étau 4'immobilisation 11 s'ouvre, 1l'étau 10 se déplace
vers l'avant, l1l'étau 1l se resserre sur le rond, l'étau 10
se libére et recule pour se préparer a un nouveau cycle.

Devant 1'étau d'immobilisation 11 seront prévus

One of the ai ns of
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tion of the round bar for concrete, but which necessitates a cold
ting of the |lesser end, and consequently putting into operation

er upsetting forces. Another aimof the present invention is to
pose a. nethod for creating a mechani c8l connection of round bars for
ete which uses a very high quality :

a coulissement, une cisaille 12, des moyens 13 pour
refouler & froid axialement 1l'extrémité des ronds, ainsi
qu'une unité de contrainte mécanique par compression de
1'extrémité filetée du rond.

Ceci sera notamment possible en prévoyant des
glissiéres 15 devant 1l'étau afin d'autoriser un déplacement
vertical des trois outils 12-14 comme 1le suggérent 1les
figures, pour é&étre placés coaxialement dans l'axe 22 du
rond blogqué en 11.

Dans ces conditions, on pourra travailler 1le
rond & béton sans devoir modifier son positionnement,
celui-ci étant bloqué une fois pour toute dans 1l'étau 11.

De méme, 1l'installation présentera des moyens
16, 17 pour écrouter la portée a refouler et/ou a fileter.
Ces moyens seront prévus a déplacement vertical et
horizontal pour pouvoir amener 1l'outil d'écroutage dans
l'axe 22 longitudinal du rond & béton & travailler.

Par ailleurs, l'installation comportera, dans
le méme esprit, des moyens 18 pour réaliser un filetage par
roulage, c'est-a-dire que l'unité 18 sera apte & é&tre
déplacée pour &tre placée coaxialement dans 1l'axe 22 blogué
dans les moyens 1ll.

Enfin, l'installation présentera également une
unité 19 de vissage et déviséage d'un manchon permettant la
mise en oceuvre de la dite contrainte dans l'outil 14.

Le principal avantage de 1l'installation de 1la
présente invention réside dans le £fait que toutes 1les
opérations sont menées sans devoir déplacer le rond & béton
ni le repositionner et évitent ainsi tous les
positionnements et centrages qui seraient obligatoires pour
mener les différentes étapes d'usinage.

- Ainsi, on pourra réaliser sur le rond & béton,
et plus précisément sur les extrémités un renforcement par
double refoulement, un piemier axial par les moyens 13 de
refoulement & froid, et un second radial lors du filetage
par l'outil de roulage 18. Cette fagon de faire permet de

-

diminuer les pressions de refoulement a froid, de faciliter

‘le refoulement & froid en travaillant sur un diamétre

usiné, d'éliminer la surface trempée, c'est-a-dire la peau

s s e o

‘.
H .
.



ting with good tol erances which does not reduce the resistance of the
: In particular, the filleting is carried out by rolling, which avoids
-cutting the fibres of the bar and causing incipient fractures in the case
of dynam c stresses. Another aimof the ppesent invention is to propose a
mechani cal connection of round bars for concrete and also a round bar for
concrete permtting the inplenentation of the nethod pj t he present
i nvent i on.34 (FeRfdi &i BAtoRnoeReSes MesVUNes gxiamta | H\RIRPWRAFS- t 0 propose
an installation Naturellement, d'autres mises en oeuvre de la
présente, a la portée de l'homme de l'art, auraient pu &tre

envisagées sans pour autant sortir du cadre de la présente
5 demande.

e e SR PR
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beconme apparent in the course of the foll jj!'ﬂl”mj!w vvh| ch is
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REVENDICATIONS

1. Procédé de réalisation d'une liaison

mécanique de ronds a Dbéton, gul trouvera notamment son
application dans le domaine de la construction en béton,
par lequel on liaisonne au moins un rond

~

a béton (1) & un
autre rond a béton (2), ou a un point d'ancrage, par
1l'intermédiaire d'un manchon taraudé de liaison (3), le dit
rond 3 béton (1) présentant une section nominale &, et au
moins une extrémité (4) renforcée, refoulée et filetée,
telle que 1le diamétre a fond de filet d>. soit égal ou
supérieur a la section nominale @ du rond, caractérisé par
le fait que l'on effectue l'extrémité renforcée (4) par
double refoulement, un premier axial (7) permettant
d'accroitre le diamétre du rond a béton, un second radial
{8) lors du filetage par une technigque de roulage.

2. Procédé selon la revendication 1,
caractérisé par le fait que : ]

- préalablement au filetage, on refoule a froid
l'extrémité (4) du rond a béton & liaisonner afin de
réaliser une zone renforcée de diamétre correspondant au
moins sensiblement au diamétre & flancs de filet 4.,

- on réalise un filetage (9) sur la dite zone
renforcée (7) par roulage afin que le diamétre 2 fond de
filet 4, soit égai ou supérieur a la dite section nominale
D,

3. Procédé selon la revendication 1,
caractérisé par le fait que les refoulements (7, 8) sont
effectués sur la longueur de filetage de la dite extrémité
(4).

4. Procédé selon la revendication 1,
caractérisé par le fait qu'on réalise 1le premier
refoulement (7) & un taux d'accroissement du diamétre de
1'extrémité voisin de 15 %. |

5. Procédé selon la revendication 1,
caractérisé par le fait gue postérieurement au filetage de
la dite extrémité refoulée, on contraint mécaniguement par
compression la dite extrémité filetée.

6. Procédé selon la revendication 2,
caractérisé par le fait que :

I nvent I on
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the. i nvention. According to the invention, the nethod for creating a
ni cal connection of




Bind bars for concrete, which will be used in particular in the field of

Phstruction in concrete, by which at |east concrete |s
= connected to another round bar for concrete m)"ﬂm ﬁml mqa poi nt,
[ re

means of a tapped conection sl eeve, sal round

nom nal

Or mco¥C e havi ng

section [err], at |east one re| orced end, upset and fllleted

such that the
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- on écroute l'extrémité du rond brut pour Ster
les nervures extérieures,

- on refoule a4 froid en réalisant une poussée
axiale sur l'extrémité afin d'obtenir un diamétre voisin du
diamétre & flancs de filet 4.,

~ on dresse la portée refoulée pour la calibrer
et effectuer le filetage souhaité par roulage.

7. Liaison mécanique d'un rond & béton 3 un
point d'ancrage, obtenu par la mise en oeuvre du procédé
selon l'une quelconque des revendications 1 a 6.

8. Liaison mécanigque de rond a béton bout &

.bout sensiblement coaxialement obtenu par la mise en oceuvre

du procédé selon l'une gquelcongue des revendications 1 i 6.

9. Rond 3 béton autorisant la mise en oeuvre du
procédé selon l'une gquelconque des revendications 1 & 6,
caractérisé par le fait qu'au moins une de ses extrémités
(4) porte un double refoulement (7, 8) tel gue le diamétre
a4 fond de filet 4. soit supérieur ou égal a la section
nominale du rond a béton &.

10. Installation de ©préparation de ronds &
béton pour autoriser la mise en oeuvre du procédé selon
1'une quelconque des revendications 1 a3 6, caractérisée par
le fait qu'elle présente :

a) des moyens (11) d'immobilisation du rond (1)
a préparer,

b) des moyens (1l3) pour refouler a f£froid
axialement l'extrémité (4) du rond & béton,

c) des moyens (16, 17) pour écrouter la portée
a4 refouler et/ou a fileter,

d) des moyens (18) pour réaliser un £filetage
par roulage de la dite extrémité,
les dits moyens b), ¢), d4) étant déplagables pour &tre
placés coaxialement dans l'axe (22) du rond & béton blogué
dans les moyens d'immobilisation.(ll).




gi!ianeter of the base of the fillet is equal to or greater than the

nom nal section [err] of the round bar, is characterised in that the :;
reinforced end is effected by double upsetting, a first axial upsetting
allow ng the diameter of the round bar for_concrete to increase, and a

second radial upsetting when filleting ist®arried out by the rolling

t echni que. '

ABREGE DESCRIPTIF

L'invention est relative & un procédé de
réalisation d'une liaison mécanique de ronds & béton ainsi
gu'a une telle liaison mécanique et a un rond & béton
autorisant 1la mise en oeuvre du procédé, et a une
installation de préparation de ronds & béton.

Elle trouvera son application dans le domaine
de la construction en béton.

Par le procédé, on liaisonne au moins un rond a
béton (1) & un autre rond a béton (2), ou & un point
d'ancrage, par l'intermédiaire d'un manchon (3) taraudé de
liaison, le dit rond & Dbéton présentant une section
nominale &, et au moins une extrémité renforcée (4),
refoulée et filetée, telle gue le diamétre a fond de filet
d. soit égal ou supérieur a la section nominale ¢ du rond.

Selon 1l'invention, on effectue 1'extrémité
renforcée (4) par double refoulement, un premier axial
permettant d'accroitre le diamétre du rond & béton, un
second radial 1lors du filetage par une technique de
roulage. .

Figure 1.
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- The nethod of the invention allows a nmechanical connection of a round bar 65
for concrete to an anchorage point to be produced, or a nechani cal
connection of two round bars for concr? Q end tosend substantially
coaxially. I'n addition, the round bar for concr 3e_pernitting t he net hod of

the invention to be inplenﬁnte - t at |east e of
Its ends has a do upset't i q/SHC t ' erd of the bas f the
fillet is greater tphamor{equs y | of the roupnd_bar for

concrete. EL
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stallati-on for preparing round bars for concrete according to the

tion is as regards itself characterised in that it has: a) nmeans

nmobi | i sing the round bar for concr 2 which is to be prepared, b)
s for the cold upsetting axially of the end of the round bar for

irete, c) means for renoving the surface fromthe extent which is to
pset.
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and/or filleted, d) - -mneans for
sai d ‘'end, said neans b), c), .d) being novablle SR E?‘ser

in-the axis. of the round bar ‘f.or concrete ich'I's ocEed I n,the
The present invention will be understood bet|gepes
descri ption acconpani ed by draw ngs whi dh

carrying o A6
cog@' al |
mean a)
pioRa Gage! e b

(L)nt e%géd ﬁ)a ttotdagéég

The invention relates to a method for the credfi

of round bars for cohcrete, to such a connection obtained by the method, to a
round bar for concrete permitting the implementation of said method, and also
to an installation for the preparation of round bars for concrete. It will be used
in particular in the field of the construction of elements, of buildings or of

edifices made of concrete.

In this field, it is customary to use mechanical connections to link round bars for
concrete so as to be able to ensure the transmission of tensile stress in a

continuous manner.

Nowadays, various solutions are proposed by builders and principally either a

setting connection or a fillet connection is used.

In the case of connection by setting, a sleeve is used which is brought to be set
on the two ends of the round bars which are to be connected. This technique
avoids having to set one of the round bars in rotation, but nevertheless presents
high risks of slipping, owing to the setting which is difficult to control.
Furthermore, its implementation is often difficult on site because one must be

able to intervene with setting tools at the place where the connection is to be

carried out.

Increasingly, mechanical connection by filleting is preferred by users. In such a
connection, two round bars for concrete are joinéd, substantially coaxially, by
means of a tapped connection sleeve. This solution is likewise applicable when

it is necessary to connect a round bar for concrete to an anchorage point.

In addition, to improve the quality of the mechanical connection of round bars
for concrete by filleting, a method has been perfected for creating such a

connection in which, prior to the filleting, the end of the round concrete bars

This Sheet Has Been Reﬂla
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5 Fi gure 1 shows a mechani cal connection of a round bar for concrete
according to the nethod of the present invention. Figures 2a to 2d show t he

di f-ferent stages in the nethod for creating the nechani cal connection of a
round bar for concrete according to the invention,

which are to be connected is upset, cold, so as to create a reinforced zone
having a diameter greater than the nominal section of the round bar, then the
filleting is cut on the said reinforced zone such that the diameter at the base of

the fillet is equal to or greater than the nominal section of the round bar for

concrete.

Such a method is satisfactory in the majority of constructions and requires a
very brief machining. In fact, the end of the round bar for concrete, with its
grooves or ribs, is upset, cold, in a matrix then the filleting is carried out on this

crude upsetting by cutting.

Although the upsetting is generally limited to a rate of increase in diameter in
the order of 30 %, it is nevertheless necessary to use pressures, during upsetting,

having a very high value, which are able to extend up to 400, even 500 bars.

In addition, it is to be noted that increasingly concrete edifices are subject to
dynamic stresses, and under these conditions the mechanical connections of
round bars for concrete are subject to alternate ti'action-compression effects.
Also, the fragility of such connections is increased and it is necessary to

anticipate these stresses so that they resist from the point of view of insecurity.

The aim of the present invention is to propose a method for the creation of
mechanical connections of round bars for concrete which bring a total security
to the connection and which, for the same dimensioning, bear dynamic stresses

with an alternate traction-compression effect.

‘One of the aims of the present invention is to propose a method for the
creation of a mechanical connection of round bars for concrete which permits
the creation, at the end of the round bar for concrete, of a reinforced zone such

that the diameter at the base of the fillet is equal to or greater than the nominal
. e
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and nore precisely the working of the end of the round bar for concrete
carried out in the nmethod. Figure 3 shows a sectional view, on an enl arged
scal e, showi ng the di nensional characteristics of the end of the round bar
for concrete of Figure 2d. Figure 4 shows diagrammatically the arrangenent
of the various means constituting the iBstallation for preparing the round
bar for concrete according to the present invention.

section of the round bar for concrete, but which necessitates a cold upsetting of

the lesser end, and consequently putting into operation smaller upsetting forces.

Another aim of the present invention is to propose a method for creating a
mechanical connection of round bars for concrete which uses a very high quality

filleting with good tolerances which does not reduce the resistance of the end.

In particular, the filleting is carried out by rolling, which avoids cutting the fibres

of the bar and causing incipient fractures in the case of dynamic stresses.

Another aim of the present invention is to propose a mechanical connection of
round bars for concrete and also a round bar for concrete permitting the

implementation of the method of the present invention.

In addition, another aim of the present invention is to propose an installation
for the preparation of such round bars for concrete which is economical, entails
a reasonable investment and is of reduced dimensions, given the forces which

are used.

Other aims and advantages of the present invention will become apparent in the
course of the following description which is only given, however, by way of an

indication and which does not aim to limit the invention.

According to the invention, the method for creating a mechanical connection of
round bars for concrete, which will be used in particular in the - field of
construction in concrete, by which at least one round bar for concrete is
connected to another round bar for concrete or to an anchorage point, by
means of a tapped conection sleeve, said round bar for concrete having a

nominal section &, at least one reinforced end, upset and filleted, such that the
R
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The invention ains at a nethod for creating a nechanical connection of a
round bar for concrete, a connection thus obtained and al so a round bar for
concrete permtting said nethod to be inplenented, and an installation far
preparing such round bars. It will be used in particular in the field of
construction in concrete. Figure 1 show$ an exanple enbodinent of a
mechni cal connection permtting the connection to be ensured of two round
bars for concrete 1 and 2, end to

diameter of the base of the fillet is equal to or greater than the nominal section
® of the round bar, is characterised in that the reinforced end is effected by
double upsetting, a first axial upsetting allowing the diameter of the round bar
for concrete to increase, and a second radial upsetting when filleting is carried

out by the rolling technique.

The method of the invention allows a mechanical connection of a round bar for
concrete to an anchorage point to be produced, or a mechanical connection of

two round bars for concrete end to end substantially coaxially.

In addition, the round bar for concrete permitting the method of the invention
to be implemented is characterised in that at least one of its ends has a double
upsetting such that the diameter of the base of the fillet is greater than or equal

to the nominal section of the round bar for concrete.

The installation for preparing round bars for concrete according to the invention

is as regards itself characterised in that it has:

a) means for immobilising the round bar for concrete which is to be
prepared,
b) means for the cold upsetting axially of the end of the round bar for
concrete,
¢)  means for removing the surface from the extent which is to be upset
and/or filleted,
d) means for carrying out a filleting by rolling of the said end,
said means b), c), d) being movable éo as to be placed i:oaxially in the axis of

the round bar for concrete which is locked in the means a).

The present invention will be understood better on reading the following

description accompanied by drawings which form an integral part thereof.
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end, substantially coaxially. 1In addition, this connection uses a tapped
connection sleeve 3, suited to receiving respectively on one side the
filleted end 4 of the first round bar for concrete 1 and on the other sidge
the end 5 of the second round bar for cgncrete 2.

Figure 1 shows a mechanical connection of a round bar for concrete according

to the method of the present invention.

Figures 2a to 2d show the different stages in the method for creating the
mechanical connection of a round bar for concrete according to the invention,

and more precisely the working of the end of the round bar for concrete carried

out in the method.

Figure 3 shows a sectional view, on an enlarged scale, showing the dimensional

characteristics of the end of the round bar for concrete of Figure 2d.

Figure 4 shows diagrammatically the arrangement of the various means
constituting the installation for preparing the round bar for concrete according

to the present invention.

The invention aims at a method for creating a mechanical connection of a round
bar for concrete, a connection thus obtained and also a round bar for concrete
permitting said method to be implemented, and an installation for preparing

such round bars.
It will be used in particular in the field of construction in concrete.

Figure 1 shows an example embodiment of a mechnical connection permitting
the connection to be ensured of two round bars for concrete 1 and 2, end to
end, substantially coaxially. In addition, this connection uses a tapped
connection sleeve 3, suited to receiving respectively on one side the filleted end
4 of the first round bar for concrete 1 and on the other side the end 5 of the

second round bar for concrete 2.
/—/
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6 Each of the round bars for concrete is determ ned by cal cul ati on then
sel ected froma standardi zed or regul ated range. The characteristic of a
round bar for concrete lies essentially in an inposition of weight and

section, these being rolled taking into account these requirenents.

General ly,

the round bar for concrete h#& on its external surface grooves

or ribs 6 which create protuberances permtting the round bar to be
i mobi lised in

Each of the round bars for concrete is determined by calculation then selected
from a standardized or regulated range. The characteristic of a round bar for
concrete lies essentially in an imposition of weight and section, these being

rolled taking into account these requirements.

Generally, the round bar for concrete has on its external surface grooves or ribs

6 which create protuberances permitting the round bar to be immobilised in

translation in the concrete when it is embedded in the latter.

Under these conditions,. the round bar has on the one hand a nominal section
characterised by ® which is, as it were, the section of the core of the round bar,
and a diameter on the grooves or ribs marked @, as illustrated in particular by

Figure 2a.

According to the method of the present invention, each round bar for concrete
1, 2 which is to be connected has at least one reinforced end 4, 5, which is upset

and filleted such that the diameter of the base of the fillet dy is equal to or

greater than the nominal section ® of the round bar. This is illustrated

particularly in Figures 2d and 3.

More precisely, according to the method, the reinforced end 4, 5 is effected by
double upsetting, a first axial upsetting 7 permitting the diameter of the round
bar for concrete to be increased, and a second radial upsetting 8 during filleting

by a rolling technique.

The first axial upsetting 7 is carried out prior to the filleting, and cold upsetting
is carried out on the end of the round bar for concrete 1, 2 which is to be
connected, so as to create a reinforced zone 7 corresponding at least

substantially to the diameter dy of the fillet sides.
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translation in the concrete when it is enbedded in the latter. Under these
conditions, the round bar has-on the one hand a nom nal section
characterised by [err] which is, as it were, the section of the core of the
round bar, and a dianeter on the grooves or ribs marked [err], as
illustrated in particular by Figure 2a.7According to the method of the
present invention, each round bar for concrete 1, 2 which is to be
connected has at |east one reinforced end 4, 5, which is upset

Then the second radial upsetting 8 is carried out, creating a filleting 9 on the

- said reinforced zone 7 by rolling so that the diameter at the base of the fillet dy

is equal to or greater than the nominal section &® of the round bar.

This being so, in a general manner, the upsettings 7, 8 are carried out on the
length of the filleting 9 of the said end 4, 5. |

The different stages of the method are illustrated in Figures 2a to 2d.

In Figure 2a, a first removal of the surface of the end of the round bar to be
reinforced is shown, to rid it of its grooves or ribs and to give this end an
acceptable cylindrical form. This surface removal is marked by the diameter d

close to or very slightly less than the diameter ®.

On this end 4 which has been prepared in i:his way, one proceeds with the first
upsetting 7 at a rate of increase of the diameter of the end close to 15 to 20 %.
This stage brings the diameter d, to a greater diameter dj, which is itself

. greater than diameter ® of the round bar. This cold upsetting is realised by

carrying out an axial pressure on the end in accordance with the arrow 10.

Then, as shown by Figure 2c, the upset extent 7 is adjusted, in- particular to
calibrate it, to the diameter d4 which will allow the desired filleting to be carried

out by rolling.

According to the rolling technique, this diameter d4 corresponds to the diameter
of the fillet sides shown in Figure 3. During rolling, the metal will then be
pushed back to constitute the base of the fillet dy and will be upset to constitute

the exterior part of the filleting d;.
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and filleted such that the diameter of the base of the fillet d2 is equal
to or greater than the nom nal section [err] of the round bar. This is
illustrated particularly in Figures 2d and 3. Mre precisely, according tqQ
the nethod, the reinforced end 4, 5 is effected by double upsetting, a
first axial upsetting 7 permtting the & anmeter of the round bar for
concrete to be increased, and a second radial upsetting 8 during filleting
by a rolling technique.

Under these conditions, one arrives at the end as marked in Figure 2d in which
the latter, after a double axial upsetting 7 and radial upsetting 8, shows a

reinforced end such that the diameter at the base of the fillet dy is equal to or

greater than the nominal section @& of the round bar.

In addition, to resist the traction test which is imposed by certain safety
standards, the end 4 andfor 5 of the round bar for concrete 1 andfor 2,

reinforced by upsetting, is pre-stressed.

This pre-stressing allows all the displacements and elongations of the round bars
for concrete to be cancelled and in particular of their ends when safety tests are

carried out. It is carried out after the filleting, mechanically by compression of
the said filleted end.

The method which has just been described permits the realisation of a
mechanical connection of two round bars for concrete end to end, substantially
coaxially. However, this method can be adapted to obtain a mechanical

connection of a round bar for concrete to an anchorage point.

In this case, the sleeve will be adapted to receive a single round bar, but will

have an exterior configuration in the form of an anchorage socket.

This being the case, by way of example, in a round bar for concrete HA20 of

nominal section 20 mm, a filleting M24 of tolerance 6g is fnade on its end.

After a removal of the surface of the end of the round bar, the axial upsetting

was carried out to obtain a-diameter d3 of 23 mm.

Then a rolling of the end thus upset was carried out to bring the diameter dy4 to

be comprised between 21.803 and 22.003 mm.
This Sheet Has Been Reilaced
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The first axial upsetting 7 is carried.out prior to the filleting, and cold
upsetting is carried out on the end of the round bar for concrete 1, 2
whi'‘ch is to be connected, so as to create a reinforced zone 7 corresponding
at | east substantially to the dianmeter d4 of the fillet sides.

9

On this calibrated end, the filleting M24 was carried out at a pitch of 3 by

rolling. The exterior diameter dy is therefore comprised between 23.577 and
23.952 mm and the diameter of the base of the fillet d, therefore coresponds to

20.704 mm, namely greater than the 20 mm of the nominal section of the round
bar HA20.

Likewise, starting from a round bar for concrete HA of 20 mm, to obtain a
diameter M24 at a pitch of two, taking into account the standardisation of the
filletings, one must start from a basic diameter equal to the diameter at the sides

of the fillet placed between 22.493 and 22.603 mm.

With respect to the previous solution in which a cold upsetting was carried out
in a single stage on the end of the round bar for concrete and then the filleting
was cut, a great gain is to be noted, because the upset mass which is necessary is

much less.

Previously, an exterior upsetting had to be obtained in the order of 27 mm,

namely a displacement of mass in the order to 50 g and a length of 20 mm.

According to the present invention, the necessary axial upsetting brings about a
displacement of a mass of 18 g or a length of 8 mm. The axial upsetting is

therefore reduced from 50 to 18 g, namely a reduced ratio of 2.8.

In addition, the quality of the filleting allows the 8g tolerance to be abandonned

and allows 5 or 6 g tolerances to be used.

Figure 4 shows diagrammatically an installation for the preparation of round
bars for concrete to allow the implementation of the method of the present

invention.

[ATHWARD
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7 Then 'the second radial upsetting 8 is carried out, creating a filleting 9
on the said reinforced zone 7 by rolling so that the dianeter at the base
of the fillet d2 is equal to or greater than the nom nal section [err] ofs
the round bar. This being so, in a general nmanner, the upsettings 7, 8 are
carried out on the length of the filletlDng 9 of the said end 4, 5. The
different stages of the nethod are illustrated in Figures 2a to 2d.

The installation firstly comprises a feeding zone of the round bar for concrete
which is to be prepared. In this : zone a vice 10 is provided, which will be able to

grip the round bar for concrete 1 and move it towards the installation.

Following this zone, means 11 are provided for immobilising the round bar
which is to be prepared. These means are, for example, constituted by a vice 11
having a great length, in particular provided with a covering of the natural

rubber or polyurethane type to avoid damage to the round bars for concrete.

The advantage of offering a great length for the vice allows one to have a large

area at one’s disposal and a relative weakness of compression per square metre.

The vices 10 and 11 are of the hydraulic type, displaceable horizontally in

relation to the longitudinal axis 22 for feeding the round bars for concrete.

The various arrows in Figure 4 simulate the functioning of the system and in
particular the following functioning: the vice 10 grips the round bar for concrete,
the immobilisation vice 11 opens, the vice 10 moves forward, the vice 11 grips

around the round bar, the vice 10 releases itself and moves back to prepare a

new cycle.

In front of the immobilisation vice 11 there will be provided in sliding
arrangement: a cutter 12, means 13 for the cold upsetting axially of the end of
the round bars, and also a unit for mechanical stress by compression of the
filleted end of the round bar.

This will be possible in particular by providing slides 15 in front of the vice so as
to permit a vertical displacement of the three tools 12-14 as suggested by the
figures, to be placed coaxially in the axis 22 of the locked round bar at 11.
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In-Figure 2a, a first renoval of the surface of the end of the round bar to
be reinforced is shown, to rid it of its grooves or ribs and to give this
end an acceptable cylindrical form This surface renoval is nmarked by the,
dianeter [err] close to or very slightly less than the dianeter [err]. On
this end 4 which has been prepared in tHis way, one proceeds with the first
upsetting 7 at a rate of increase of the dianeter of the end close to 15 to

20 % This stage brings the dianeter [err] to a greater diameter d3, which
Is itself _

Under .these conditions, the round bar for concrete will be able to be worked

without having to alter its positionining, this being locked once and for all in the

vice 11.

Likewise, the installation will offer means 16, 17 for removing the surface from
the extent which is to be upset and/or filleted. These means will be provided
with vertical and horizontal displacement so as to be able to bring the surface

removal tool in the longitudinal axis 22 of the round bar for concrete which is to

be worked.

In addition, the installation will comprise, in the same sense, means 18 to create

a filleting by rolling, i.e. the unit 18 will be suited to being displaced so as to be

placed coaxially in the axis 22 locked in the means 11.

Finally, the installation will likewise offer a unit 19 for screwing and unscrewing

a sleeve, permitting the utilisation of the said stress in the tool 14.

The main advantage of the installation of the present invention lies in that all
the operations are carried out without having to move the round bar for
concrete or having to reposition it and thus avoid all the positioning and
centering operations which would be obligatory in order to carry out the various

machining stages.

Thus, onthe round bar for concrete and more precisely on the ends thereof, a
réinforcement will be able to be carried out by double upsetting, a first axial
upsetting by the means 13 for cold upsetting, and a second radial upsetting
during filleting by the rolling tool 18. This manner of procedure aliows the cold
upsetting pressures to be reduced, allows the cold upsetting to be facilitated by

working on a machined diameter, allows the hardened surface to be eliminated,
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greater than dianmeter [err] of the round bar. This cold upsetting is

reali sed by carrying out an axial pressure on the end in accordance with
the arrow 10. Then, as shown by Figure 2c, the upset extent 7 is adjusted,
in particular to calibrate it, to the dianmeter [err] which will allow the
desired filleting to be carried out byl2olling. According to the rolling
technique, this diameter [err] corresponds to the dianeter of the fillet
sides shown in Figure 3. During rolling, the metal will then be

ie. the skin of the round bar for concrete, and its ribs, due to the surface

removal.

Of course, other forms of embodiment of the present invention, within the
scope of the specialist in the art, could have been envisaged without, however,

departing from the framework of the present application.
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pushed - back to constitute the base of the fillet d2 and will be upset to
constitute the exterior part of the filleting [err]. 8 Under these
conditions, one arrives at the end as marked in Figure 2d in which

13
Claims

1. A method for the creation of a mechanical connection of round bars for
concrete, which will be used in particular in the field of construction in concrete,
by which at least one round bar for concrete (1) is connected to another round
bar for concrete (2), or to an anchorage point, by means of a tapped connection
sleeve (3), said round bar for concrete (1) having a nominal section ®, and at
least one reinforced end (4), upset and filleted, such that the diameter at the
base of the fillet dy is equal to or greater than the nominal section ® of the
round bar, characterised in that the reinforced end (4) is effected by double
upsetting, a first axial upsetting (7) allowing the diameter of the round bar for

concrete to increase, and a second radial upsetting (8) when filleting is carried

out by a rolling technique.

2. A method according to Claim 1, characterised in that:

- prior to filleting, the end (4) of the round bar for concrete which is to be
connected undergoes a cold upsetting so as to create a reinforced zone having a
diameter corresponding at least substantially to the fillet sides diameter dy,

- a filleting (9) is carried out on said .reinforced zone (7) by rolling so that the
diameter at the base of the thread dj is equal to or greater than said nominal

section ®.

3. A method according to Claim 1, characterised in that the upsettings (7, 8)
are carried out over the length of the filleting of the said end (4).

4. A method according to Claim 1, characterised in that the first upsetting
(7) is carried out at a rate of increase of the diameter of the end which is close

to 15 %.

S. A method according to Claim 1, characterised in that after the filleting of

* This Sheet Has Been Replaced

| AONN L R B




the latter,

after a double axial upsetting 7 and radial upsetting 8,

a reinforced end such that the dianmeter at the base of the fillet d2
equal to or greater than the nom nal section [err] of the round bar.

addi ti on,
st andar ds,

rei nforced by upsetting,

to resist the traction test which is inposed by certain safety

the end 4 and/or 5 of the rqgnd bar for concrete 1 and/or

di spl acenents and el ongations of the round bars

the said upset end, the said filleted end is stressed mechanically by compression.

6. A method according to Claim 2, characterised in that:

- the end of the crude round bar has its surface removed to take off the exterior
ribs,

- a cold upsetting is carried out, creating an axial thrust on the end so as to
obtain a diameter close to the fillet sides diameter dy,

- the upset extent is adjusted to calibrate it and to carry out the desired filleting
by rolling.

7. A mechanical connection of a round bar for concrete to an anchorage

point, obtained by implementing the method according to any one of Claims 1
to 6.

8. A mechanical connection of round bars for concrete end to end

substantially coaxially obtained by implementing the method according to any
one of Claims 1 to 6. :

- A round bar for concrete permitting the implementation of the method

according to any one of Claims 1 to 6, characterised in that at least one of its

ends (4) carries a double upsetting (7, 8) such that the fillet base diameter dj is

greater than or equal to the nominal section of the round bar for concrete .

10.  An installation for the preparation of round bars for concrete to permit
the implementation of the method according to any one of Claims 1 to 6,
characterised in that it has:

a) means (11) for immobilising the round bar (1) which is to be prepared,

b) means (13) for the cold upsetting axially of the end (4) of the round bar

for concrete,

c) means (16, 17) for removing the surface from the extent which is to be

shows

S
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IS pre-stressed. This pre-stressing allows all

I
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for concrete to be cancelled and in particular of their ends when safety
tests are carried out. It is carried out after the filleting, nechanically
by- conpression of the said filleted end. The nmethod which has just been -
described permts the realisation of a nmechanical connection of two round
bars for concrete end to end, substantil8dlly coaxially. However, this nethod
can be adapted to obtain a nechanical connection of a round bar for
concrete to an anchorage point.

upset andjor filleted,
d) means (18) for carrying out a filleting by rolling of the said end,
said means b), c), d) being movable so as to be placed coaxially in the axis (22)

of the round bar for concrete which is locked in the immobilisation means (11).
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In thi-s case, the sleeve wll be adapted to receive a single round bar,
wi.ll have an exterior configuration in‘the formof an anchorage socket.

but

This being the case, by way of exanple, in a round bar for concrete [erry

of nom nal

section 20 mm a filleting M24 of tolerance 6g is made on its

end. After a renoval of the surface ofig§ he end of the round bar, the axi al

upsetting

was carried out to obtain a dianeter [err] of 23 mm Then

a

rolling of the end thus upset was carried out to bring the diameter d4 to

Descriptive Abstract

The invention relates to a method for the creation of a mechanical connection
of round bars for concrete and also to such a mechanical connection and to a
round bar for concrete permitting the method to be implemented, and to an

installation for the preparation of round bars for concrete. .
It will be used in the field of construction in concrete.

Through the method, at least one round bar for concrete (1) is connected to

another round bar for concrete (2), or to an anchorage point, by means of a

tapped connection sleeve (3), said round bar for concrete having a nominal

section ® and at least one reinforced end (4), upset and filleted, such that the
fillet base diameter dj is equal to or greater than the nominal section ® of the

round bar.

According to the invention, the reinforced end (4) is carried out by double
upsetting, a first axial upsetting permitting the diameter of the round bar for
concrete to increase, a second radial upsetting during filleting by a rolling

technique.

Figure 1.

This Sheet Has Been Rep laced




Beyorrpri sed between 21.803 and 22. 003 mm

filleting M4 was carried out at a:pit

diameter [err] is therefore corrprlsed

of 3 by rolling. The exterior
ween 2% 577 and

‘s FIG.1

1" FiG2a

R ka FIG.2b
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P mm and the dianmeter of the base of the fillet d2 therefore
¥sponds to 20.704 mm nanely greater than the 20 mm of the nom nal
1ion of the round bar HA20. Likemﬁﬁgzéirafting froma round bar for

fcrete HA of 20 nmm to obtain a dia M24 at a pitch of two, taking
into account the standardisation of the filletings, one nust start froma
basi c di aneter equal to,the dianeter at the sides of the fillet placed
bet ween 22. 493 and 22. 643 nmm.. -
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Wi-h respect to the previous solution in mhi GENACHMENDSHEETSg V\&s ca Tied-
wout in a single stage on the end of the r - fntimr'pagaslhlet@pagﬂit i the
filletizng. was-cut, a- great gain is to be ahrifgC au pegddt urp@aged’rﬁ '
~which is necessary is much | ess. Previous apwiiglS " ipaked)| Q@dtpbg@i 'éd to

be obtained in the order of 27 mm nanely m&g&@cen%&ed)jéwiﬁgdd’rlh
order. to 50 g-and a length of 20 nm Accofding to the presen g,w}tlo
t he necessaryMETHQD EPBe PRORYCENGNAs MEGHANIGAL CONNEC ON FO NDS
| 'CONCRETE, . CONNECTION OBTAIN$ G TE Rl VRGBT

CONCRETE PERMITTING THE APPLICATION OF SAID METHOD AND
INSTALLATION FOR PREPARING ROUNDS OF CONCRETE

The invention relates to a method for the creation of ‘a mechanical connection
of round bars for concrete, to such a connection obtained by the method, to a
round bar for concrete permitting the impleméntation of said method, and also
_to an installation for the preparation of round bars for concrete. It will be used

in particular in the field of the construction of elements, of buildings or of
edifices made of concrete. '

In this field, it is customary to use mechanical connections to link round bars for

_concrete so as to be able to ensure the transmission of tensile stress in a

continuous manner.

Nowadays, various solutions are proposed by builders and principally either a
setting connection or a fillet connection is used.

In the case of connection by setting, a sleeve is used which is brought to be set
on the two ends of the round bars which are to be connected. This technique
avoids having to set one of the round bars in rotation, but nevertheless presents
high risks of slipping, owing to the setting which is difficult to control.
Furthermore, its implementation is often difficult on site because one must be

able to intervene with setting tools at the place where the connection is to be
carried out.

lncreasingly; mechanical connection by filleting is preferred by users. In such a
connection, two round bars for concrete are joined, substantially coaxially, by
means of a tapped connection sleeve. This solution is likewise applicable when

it is necessary to connect a round bar for concrete to an anchorage point.

In addition, to improve the quality of the mechanical connection of round bars
for concrete by filleting, a method has been perfected for creating such a

connection in which, prior to the filleting, the end of the round concrete bars

¢
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~ di spliacement of a mass.of 18 g or a length of 8 nm The axial upsetting is
ttheref ore reduced from50 to 18 g, nanely a reduced ratio of 2.8. In
addition, the quality of the filleting allows the 8g tol erance to be
abandonned and allows 5 or 6 g tolerances to. be used. Flgure 4 shows

di agrammatically an installation for th& preparation of round bars for

- concrete to allow the |nplenentat|on of t he ‘et hod of the present

i nvent i on. .

which are to be connected is upset, cold, so as to create a reinforced zone
having a diameter greater than the nominal section of the round bar, then the
filleting is cut on the said reinforced zone such that the diameter at the base of
the fillet is equal to or greater than the nominal section of the round bar for

concrete.

Such a method is satisfactory in the majority of constructions and requires a
very brief machining. In fact, the end of the round bar for concrete, with its
grooves or ribs, is upset, cold, in a matrix then the filleting is carried out on this
crude upsetting by cutting. .
Although the upsetting is generally limited to a rate of increase in diameter in
the order of 30 %, it is nevertheless necessary to use pressures, during upsetting,

having a very high value, which are able to extend up to 400, even 500 bars.

In addition, it is to be noted that increasingly concrete edifices are subject to
dynamic stresses, and under these conditions the mechanical connections of
round bars for concrete are subject to alternate traction-compression effects.
Also, the fragility of such connections is increased and it is necessary to

anticipate these stresses so that they resist from the point of view of insecurity.

The aim of the present invention is to propose a method for the creation of
mechanical connections of round bars for concrete which bring a total security
to the connection and which, for the same dimensioning, bear dynamic stresses

with an alternate traction-compression effect.

One of the aims of the present invention is to propose a method for the
creation of a mechanical connection of round bars for concrete which permits
the creation, at the end of the round bar for concrete, of a reinforced zone such

that the diameter at the base of the fillet is equalpto or greater than the nominal

This is the replacement sheet
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10. The installation firstly conprises a.feeding zone of the round bar for
~concrete which is to'be prepared. In.this zone a vice 10 is provided, whi ¢h
will ba able to grlp the round bar for concrete 1 and nove it towards the
|nstallat|on

3

- section of the round bar for concrete, but which necessitates a cold ups‘e_tting of

the lesser end, and consequently putting into operation smaller upsetting forces.

Another aim of the present invention is to propose a method for creating a
. mechanical connection of round bars for concrete which uses a very high quality

filleting with good tolerances which does not reduce the resistance of the end.

In particular, the filleting is carried out by rolling, which avoids cutting the fibres

of the bar and causing incipient fractures in the case of dynamic stresses.

Another aim of the present invention is to propose a mechanical connection of
round bars for concrete and also a round bar for concrete permitting the

implementation of the method of the present invention.

In addition, another aim of the present invention is to propose an installation
for the preparation of such round bars for concrete which is economical, entails
a reasonable investment and is of reduced dimensions, given the forces which

are used.

Other aims and advantages of the present invention will become apparent in the
course of the following description which is only given, however, by way of an

indication and which does not aim to limit the invention.

According to the invention, the method for creating a mechanical connection of
round bars for concrete, which will be used in particular in the field of
construction in concrete, by which at least one round bar for concrete is
connected to another round bar for concrete or ‘to an anchorage point, by
means of a tapped conection sleeve, said round bar for concrete having a

nominal section <15, at least one reinforced end, upset and filleted, such that the
This is the replacement sheet
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- Fol'l ewi ng this zone, neans 11 are provided for inmmobilising the round bar
‘Which is to be prepared. These neans are, for exanple, constituted by a
vice 11rhaving a great length, in particular provided with a covering of
t'he natural rubber or pol yurethane type to avoid danage to the round bars
.for concrete. The advantage of offEringAa great length-for the vice allows
one to have a large area at one's disposal and a relative weakness of
conpressi on per square netre. The vices 10 and 11 are of the hydraulic

type, dispiacealdl & &%rﬁazsgntfatheyﬁliet is equal to or greater than the nominal section

@ of the round bar, is characterised in that the reinforced end is effected by
double upsetting, a first axial upsetting allowing the diameter of the round bar
for concrete to increase, and a second radial upsettmg when filleting is carned

out by the rolling technique.

The method of the invention allows a mechanical connection of a round bar for
concrete to an anchorage point to be produced, or a mechanical connection of

two round bars for concrete end to end substantially coaxially.

In addition, the round bar for concrete permitﬁng the method of the invention
to be implemented is characterised in that at least one of its ends has a double
upsetting such that the diameter of the base of the fillet is greater than or equal

to the nominal section of the round bar for concrete.

The installation for preparing round bars for concrete according to the invention

is as regards itself characterised in that it has:

a) means for immobilising the round bar for concrete which is to be
prepared,

b) means for the cold upsetting axially of the end of the round bar for
concrete,

c) means for removing the surface from the extent which is to be upset
and/or filleted,

d) means for carrying out a filleting by rolling of the said end,

said means b), c), d) being movable so as to be placed coaxially in the axis of

the round bar for concrete which is locked in the means a).

The present invention will be understood better on reading the fbllowing

description accompanied by drawings which form an integral part thereof.

This is the replacement sheet
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‘relation to the longitudinal axis 22 for feeding the round bars for .
concrete, The various arrows in Figure 4 sinmulate the functioning of the
systemand i'n particular the follow ng functioning: the vice 10 grips the
round bar for concrete, the i'nmobilisation vice 11 opens, the vice 10 noves
forward, the vice 11 grips around the ragund bar, the vice 10 rel eases
Itself and noves back to prepare a.new cycle. In front of the

i mrobi | i sation vice 11 there will be provided in sliding

Figure 1 shows a mechanical connection of a round bar for concrete according

to the method of the present invention.

Figures 2a to 2d show the different stages in the method for creating the
mechanical connection of a round bar for concrete according to the invention,
and more precisely the working of the end of the round bar for concrete carried

out in the method.

Figure 3 shows a sectional view, on an enlarged scale, showing the dimensional

characteristics of the end of the round bar for concrete of Figure 2d.

Figure 4 shows diagrammatically the arrangement of the various means
constituting the installation for preparing the round bar for concrete according

to the present invention.

The invention aims at a method for creating a mechanical connection of a round
bar for concrete, a connection thus obtained and also a round bar for concrete

permitting 'said method to be implemented, and an installation for preparing

such round bars.
It will be used in-particular in the field of construction in concrete.

Figure 1 shows an example embodiment of a mechnical connection permitting
the connection to be ensured of two round bars for concrete 1 and 2, end to
end, substantially coaxially. In addition, this connection uses a tapped
connection sleeve 3, suited to receiving respectively on one side the filleted end
4 of the first round bar for concrete 1 and on the other side the end 5 of the

second round bar for concrete 2.

This is the replacement sheet
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ar.r angemnent . a c.utter'.12, ‘means 13 for the cold upsetting axially of the
~énd of the round-bars, and also a unit for nechani cal stress by conpr essi on
of the filleted end of the round bar. This will be: possi ble in particular
by providing -slides 15 in front of the vice so as to pernmt a vertl_cal :
di spl acenent - of the three tools 12-14 ag suggested by the figures, to be
pl aced coaxially in the axis 22 of the |ocked round bar at 11. _

- Each of the round bars for concrete is determined by calculation then selected

from a standardized or regulated range. The characteristic of a round bar for

concrete lies essentially in an imposition of weight and section, these being

rolled taking into account these requirements.

Generally, the round bar for concrete has on its external surface grooves or ribs
6 which create protuberances permitting the round bar to be immobilised in

translation in the concrete when it is embedded in the latter.

Under these conditions, the round bar has on the one hand a nominal section
characterised by ® which is, as it were, the section of the core of the round bar,

and a diameter on the grooves or ribs marked ®,, as illustrated in particular by

Figure 2a.

According to the method of the present invention, each round bar for concrete
1, 2 which is to be connected has at least one reinforced end 4, 5, which is upset

and filleted such that the diameter of the base of the fillet dy is equal to or

greater than the nominal section ® of the round bar. This is illustrated

particularly in Figures 2d and 3.

More precisely, according to the method, the reinforced end 4, 5 is effected by
+ double upsetting, a first axial upsetting 7 permitting the diameter of the round
bar for concrete to be increased, and a second radial upsetting 8 during filleting

by a rolling technique.

The ﬁfst axial upsetting 7 is carried out prior to the filleting, and cold upsetting
is carried out on the end of the round bar fér-.concrete 1, 2 which is to be
connected, so as to create a reinforced zone 7 corresponding at least
substantially to the diameter dy4 of the fillet sides.

This is the replacement shest
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.11 Under these conditions, the round bar for concrete will be able to be
.worked w thout having to alter its positionining, this being | ocked once
and for all _in the vice 11. Likew se, the installation will offer neans 16,
17. for removing the surface from :

7

Then the second radial upsetting 8 is carried out, creating a filleting 9 on the

said reinforced zone 7 by rolling so that the diameter at the base of the fillet dy

is equal to or greater than the nominal section @ of the round bar.

This being so, in a general manner, the upsettings 7, 8 are carried out on the
length of the filleting 9 of the said end 4, 5.

The different stages of the method are illustrated in Figures 2a to 2d.

In Figure 2a, a first removal of the surface of the end of the round bar to be
reinforced is shown, to rid it of its grooves or ribs and to give this end an

acceptable cylindrical form. This surface removal is marked by the diameter d

close to or very slightly less than the diameter ®.

On this end 4 which has been prepared in this way, one proceeds with the first
upsetting 7 at a rate of increase of the diameter of the end close to 15 to 20 %.
This stage brings the diameter d, to a greater diameter d3, which is itself
greater than diameter @ of the round bar. This cold upsetting is realised by

carrying out an axial pressure on the end in accordance with the arrow 10.

Then, as shown by Figure 2c, the upset extent 7 is adjusted, in particular to
calibrate it, to tl.e diameter dq which will allow the desired filleting to be carried

out by rolling.

- According to the rolling technique, this diameter d4 corresponds to the diameter
of the fillet sides shown in Figure 3. During rolling, the metal will then be
pushed back to constitute the base of the fillet dy and will be upset to constitute

the exterior part of the filleting dy. _
This is the replacement sheet
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the extent which is to be upset and/or -filleted. These nmeans will be .-
;prOV|ded with vertical and horizontal displacenent so as to be able to
bring the surface renmoval tool in the |ongitudinal axis 22 of the round bar .
~for concrete which is to be worked. In addition, the installation will
conprise, in the same sense, neans 18 go Create a filleting by rolling,
i.e. the unit 18 will be suited to being displaced" so as to be pl aced
coaX|aIIy in the axis 22 | ocked in the neans 11.

Under these condmons, one arrives at the end as marked in Figure 2d in which
the latter, after a double axial upsettmg 7 and radial upsetting 8, shows a

reinforced end such that the diameter at the base of the fillet dy is equal to or

greater than the nominal section ® of the round bar.

In addition, to resist the traction test which is imposed by certain safety
standards, the end 4 and/or 5 of the round bar for concrete 1 andjor 2,

reinforced by upsetting, is pre-stressed.

This pre-stressing allows all the displacements and elongations of the round bars
for concrete to be cancelled and in particular of their ends when safety tests are
carried out. It is carried out after the filleting, mechanically by compression of
the said filleted end. |

The method which has just been described permits the realisation of a
mechanical connection of two round bars for concrete end to end, substantially
coaxially. However, this method can be adapted to obtain a mechanical

connection of a round bar for concrete to an anchorage point.

In this case, the sleeve will be adapted to receive a single round bar, but will

have an exterior configuration in the form of an anchorage socket.

This being the case, by way of example, in a round bar for concrete HA20 of

nominal section 20 mm, a filleting M24 of tolerance 6g is made on its end.

After a removal of the surface of the end of the round bar, the axial upsetting

was carried out to obtain a diameter dj of 23 mm.

Then a rolling of the end thus upset was carried out to bring the diameter d4 to

be comprised between 21.803 and 22.003 mm. This is the replacement sheet
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Finally, the installation will likewi se offer a unit 19 for screw ng and
unscrewi ng a sleeve, pernitting the-utilisation of the said stress in the
‘t'ool 14. The main advantage of the installation of the present invention
lires in that all the operations are carried out. w thout having to nove the
round bar for concrete or having to regosition it and thus avoid all the
positioning and centering operations which would be obllgatory i'n order to
carry out. the various machi ni ng stages

On this calibrated end, the filleting M24 was carried out at a pitch of 3 by

- rolling. The exterior diameter d; is therefore comprised between 23.577 and
23.952 mm and the _diémeter of the base of the fillet dy therefore coresponds to

20.704 mm, namely greater than the 20 mm of the nbminal section of the round
bar HA20.

Likewise, starting from a round bar for concrete HA of 20 mm, to obtain a
diameter M24 at a pitch of two, taking into account the standardisation of the
filletings, one must start from a basic diameter equal to the diameter at the sides
of the fillet placed between 22.493 and 22.603 mm.

With respect to the previous solution in which a cold upsetting was carried out
in a single stage on the end of the round bar for concrete and then the filleting
was cut, a great gain is to be noted, because the upset mass which is necessary is

much less.

Previously, an exterior upsetting had to be obtained in the order of 27 mm,

namely a displacement of mass in the order to 50 g and a length of 20 mm.

According to the present invention, the necessary axial upsetting brings about a
displacement of a mass of 18 g or a length of 8 mm. The axial upsetting is

therefore reduced from S0 to 18 g, namely a reduced ratio of 2.8.

In addition, the quality of the filleting allows the 8g tolerance to be abandonned

and allows 5 or 6 g tolerances to be used.

Figure 4 shows diagrammatically an installation for the preparation of round
bars for concrete to allow the implementation of the method of the present

invention. _
This is the replacement sheet

Date: 7‘\0"’!16



Thus, , onthe round bar for concrete and nore precisely on the ends thereof,
a reinforcement will -be able to be carried out by doubl e upsetting, a first -
axi al upsetting by the neans 13 for cold upsetting, -and a second radi al
upsetting during filleting by the rolling tool 18. This manner .of . procedure
allows the cold upsetting pressures to hg reduced; allows the cold
upsetting to be facilitated by working on a nachlned di ameter, allows the
har dened surface to be elimnated, :

The installation firstly comprises a feeding zone of the round bar for concrete
which is to be prepared. In this zone a vice 10 is provided, which will be able to

grip the round bar for concrete 1 and move it towards the installation.

Following this zone, méans 11 are provided for im'mobilisir'xg the round bar
which is to be prepared. These means are, for example, constituted by a vice 11
having a great length, in particular provided with a covering of the natural

rubber or polyurethane type to avoid damage to the round bars for concrete.’

The advantage of offering a great length for the vice allows one to have a large

area at one’s disposal and a relative weakness of compression per square metre.

The vices 10 and 11 are of the hydraulic type, displaceable horizontally in

relation to the longitudinal axis 22 for feeding the round bars for concrete.

The various arrows in Figure 4 simulate the functioning of the system and in
particular the following functioning: the vice 10 grips the round bar for concrete,
the immobilisation vice 11 'opens, the vice 10 moves forward, the vice 11 grips

around the round bar, the vice 10 releases itself and moves back to prepare a

new cycle.

In front of the immobilisation vice 11 there will be provided in sliding
arrangement: a cutter 12, means 13 for the cold upsetting axially of the end of
the round bars, and also a unit for mechanical stress by compression of the
filleted end of the round bar. |

This will be possible in particular by providing slides 15 in front of the vice so as
to permit a vertical displacement of the three tools 12-14 as suggested by the
figures, to be placed coaxially in the axis 22 of the locked round bar at 11.

This is the replacement sheet
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12 i.e. .the skin of the round bar for concrete, and its ribs, due to the
surface renoval . OF course, other forms of enmbodinent of the present
i nvention, within the scope of the specialist in the art, could have been -
- énvi saged wi t hout, however, ' ' ' :

-1

.Under these conditions, the round bar for concrete will be able to be wbrked
without having to alter its positionining, this being locked once and for all in the

vice 11.

Likewise, the installation will offer means 16, 17 for removing the surface from
the extent which is to be upset and/or ﬁllefed. These means will be provided
with veftical and horizontal displacement so as to be able to bring the surface |
removal tool in the longitudinal axis 22 of the round bar for concrete which is to

be worked.

In addition, the installation will comprise, in the same sense, means 18 to create
a filleting by rolling, i.e. the unit 18 will be suited to being displaced so as to be

placed coaxially in the axis 22 locked in the means 11.

Finally, the installation will likewise offer a unit 19 for screwing and unscrewing

a sleeve, permitting the utilisation of the said stress in the tool 14.

The main advantage of the installation of the present invention lies in that all
the operations are carried out without having to move the round bar for
concrete or having to reposition it and thus avoid all the positioning and
centering operations which would be obligatory in order to carry out the various

machining stages.

Thus, onthe round bar for concrete and more precisely on the ends thereof, a
reinforcement will be able to be carried out by double upsetting, a first axial
upsetting by the means 13 for cold upsetting, and a second radial upsetting
during filleting by the rolling tool 18. This manner of procedure allows the cold
upsetting pressures. to be reduced, allows the cold upsetting to be facilitated by
working on a machined diameter, allows the hardened surface to be eliminated,
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deparnti ng fromthe framework of the present application. 13 ‘dains 1.
A method for the creation of a nechanical connectiaon of round bars for

A

12

i.e. the skin of the round bar for 'concrete, and its ribs, due to the surface

removal.

Of course, other forms of embodiment of the present invention, within the -
scope of the spécialist in the art, could have been envisaged without, however,

departing from the framework of the present application.

This is. the replacement sheet
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concrete, which will be used in particular in the field of construction:in
concrete, by which at |east one round bar for concrete (1) is connected to
anot her-round bar for concrete (2), or to an anchorage point, by means of a
t apped connection sleeve (3), said round bar for concrete (1) having a
“nom nal section [err], and at |east oneiyeinforced end (4), upset and
filleted, such that the dianeter at the base of the fillet d2 is equal to
or greater than the nomnal section [err] of the round bar, characterised
i n that thagiﬁlisnforced end (4) is effected by double -

1. A method for the création of a mechanical connection of round bars for
concrete, which will be used in particular in the field of construction in concrete,
by which at least one round bar for concrete (1) is connected to another round
bar for concrete (2), or to an anchorage point, by means of a tapped connection
sleeve (3), said round bar for concrete (1) having a nominal section ¥, and at
least one reinforced end (4), upset and filleted, such that the diameter at the
base of the fillet dy is equal to or greater than the nominal section ® of the
round bar, characterised in that the reinforced end (4) is effected by double
upsetting, a first axial upsetting (7) allowing the diameter of the round bar for

concrete to increase, and a second radial upsetting (8) when filleting is carried

out by a rolling technique.

2. A method according to Claim 1, characterised in that:-
- prior to filleting, the end (4) of the round bar for concrete which is to be
connected undergoes a cold upsetting so as to create a reinforced zone having a

diameter corresponding at least substantially to the fillet sides diameter dy,

- a filleting (9) is carried out on said reinforced zone (7) by rolling so that the
diameter at the base of the thread dj is equal to or greater than said nominal

section P,

3. A method according to Claim 1, characterised in that the upsettings (7, 8)
are carried out over the length of the filleting of the said end (4).

4. A method according to Claim 1, characterised in that the first upsetting

(7) is carried out at a rate of increase of the diameter of the end which is close
to 15 %.

5. A method according to Claim 1, characterised in that after the filleting of
Thi.s 's the replacement sheet
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upsetting, a first axial upsetting (7) allow ng the dianmeter of the round
.bar ‘for concrete to increase, and a second radial upsetting (8) when
filleting is carried out by a rolling technique. 2. - A nethod according
~tqQq Caim1l, characterised in that: - prior to filleting, the end (4) of the
~round bar for concrete which is to be ﬁ nnect ed undergoes a col d upsetting -
so as to.create a reinforced zone havi g a di aneter corresponding at |east
substantially to the fillet sides dianmeter [err], :

the said upset end, the said filleted end is stressed mechanically by compression.

6. A method according to Claim 2, characterised in that:
- the end of the crude round bar has its surface removed to take off the exterior
ribs, - -
- a cold upsetting is carried out, creating an axial - thrust on the end so as to

obtain a diameter close to the fillet sides diameter dg,

- the upset extent is adjusted to calibrate it and to carry out the desired filleting
by rolling.

7. - A mechanical connection of a round bar for concrete to an anchorage
point, obtained by implementing the method according to any one of Claims 1
to 6.

8. A mechanical connection of round bars for concrete end to end
substantially coaxially obtained by implementing the method according to any

one of Claims 1 to 6.

9. A round bar for concrete permitting the implementation of the method
according to any one of Claims 1 to 6, characterised in that at least one of its

~ends (4) carries a double upsetting (7, 8) such that the fillet base diameter dy is

greater than or equal to the nominal section of the round bar for concrete .

10.  An installation for the preparation of round bars for concrete to permit
the implementation of the method according to any one of Claims 1 to 6,
characterised in that it has:

a) means .(11) for immobilising the round bar (1) which is to be prepared,

b) means (13) for the cold upsetting axially of the end (4) of the round bar

for concrete,

c¢)  means (16, 17) for removing the surface from the extent which is to be

;l‘his is the replacement sheet
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- a fllletlng (9) is. carrled out on sald rei nforced zone (7) by rolllng SO
that the di aneter at the base of the thread d2 is equal to or greater than
sai d nom pal, section [err]. 3. A nethod according to Claiml, .
¢haracterised in that the upsetti ngs (7, 8) are carried out over ‘the Iength
of the filleting of the said end (4). 45 A rmethod according to Claiml,
characterised in that the first upsetting (7) is carried out at a rate of

i ncrease of the di'aneter of the end which is close

upset and/or filleted, _
d)’ means (18) for carrying out a filleting by rolling of the said end,
said means b), c), d) being movable so as to be placed coaxially in the axis (22)

of the round bar for concrete which is locked in the immobilisation means (11).

This is. the replacement sheet
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'_ t-'d ',1‘5. % 5. A met hod accor di.ng to Claim1, char acterised in that after .
the:filleting of - 14 the said upset end, the said filleted end is - '
stressed wechani call'y by conpression. o . '

16

METHOD FOR PRODUCING A MECHANICAL CONNECTION FOR ROUNDS OF
CONCRETE, CONNECTION OBTAINED BY THE METHOD, ROUND OF
CONCRETE PERMITTING THE APPLICATION OF SAID METHOD, AND
INSTALLATION FOR PREPARING ROUNDS OF CONCRETE

" - Abstract

The invention relates to a method for the creation of a mechanical connection
of round bars for concrete and also to such a mechanical connection and to a
round bar for concrete permitting the method to be implemented, and to an

installation for the preparation of round bars for concrete.
It will be used in the field of construction in concrete.

- Through the method, at least one round bar for concrete (1) is connected to
another round bar for concrete (2), or to an anchorage point, by means of a
tapped connection sleeve (3), said round bar for concrete having a nominal
section @ and at least one reinforced end (4), upset and filleted, such that the
fillet base diameter d; is equal to or greater than the nominal section & of the

round bar.

According to the invention, the reinforced end (4) is carried out by double
upsetting, a first axial upsetting permitting the diameter of the round bar for
concrete to increase, a second radial upsetting during filleting by a rolling
technique. '

Figure 1.

This is the replacement sheet
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6 .~ A nethod according to Claim2, characterised in.that: - the end.of .
the.crude round bar has its surface rfenbved to take off the exterior ribsg,

-""a col d ypsetting i-s carried out, creating an axial thrust. on the end so

- as"to obtaih a dianmeter close to the fillet sides diameter d4 - the upset.
extent is adjusted to calibrate.it and to carry out the desired filleting -
by rolling. ' ' : ' ' :
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7. A nmechani cal connection of a round bar for concrete to an anchorage _
poi'nt, obtained by inplenmenting the nethod according to any one of Cains 1: 7.
to 6. 8 =« . A nmechanical connection of round bars for concrete end to end - "
substantially coaxially obtained by inplenenting the method according to

any one of Clains 1 to 6. 9.. A-round bar for concrete permtting the

i npl ement ation.of the nethod - . _ :
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according to any one of Ctains 1 to 6, characterised in that 4
of its ends (4) carries a double upsetting (7, 8) such that tHh
diameter d2 is greater than or equal to the nominal section off tthe round

bar for concrete [err]. 10. An installdtion for the preparat]i gn 27 AWf298

bars for concrete to METHOD FORERODGUISGRMEEHNANIGAL ERENERRIdNEORCGording to
any one of C ai mMROUNDS OF, CONCRETE, tCONNEECTIONTDBTAMED BY THSMERHOD, ROTR®NS ( 11)
for -i rmobi | i si ng OFK®NCBETE PERMITTING THE APRLICATION GresAID ETHEO, ANT}
INSTALLATION FOR PREPARING ROUNDS OF CONCRETE
The invention relates to a method for producing a mechanical
connection of reinforced-concrete rounds, and an installation
for preparing reinforced-concrete rounds. It will find its
application notably in the field of the construction of
concrete elements, buildings, or edifices.

= B

In this field, it is normal to use mechanical connections for
connacting reinforced-concrete rounds in order to be able to -
provide the transmission of the traction force in a continuous
fashion. ' ' '

At the present time, different solutions are proposed by
manufacturers, and in the main use is made either of a
connection with crimping, or a threaded connection.

In the case of connection by crimping, a sleeve is used which
is crimped onto the two ends ¢f the rounds to be connected.
This technique avoids having to rotate one of the rounds but
nevertheless has high risks of slipping, because of the
crimping, which is difficult to control. 1In addition, its
implementation is often difficult on a site gince it is
necessary to be able to work with a crimping tool, at the
place where the connection is to be made.

Increasingly, mechanical connection using a thread is
preferred by users. In such a connection, two reinforced-
concrete rounds are connected, substantially coaxially, by
means of & threaded connection sleeve. This solution can also
be applied when it is necegsary to connect a reinforced-
concrete round to an anchoring point.

In addition, in oxder to improve the quality of the mechanical
‘connection of reinforced-concrete rounds by threading, a
method has been developed for prxoducing such a connection in
which, prior to the threading, the end of the reinforced-
concrete rounds to be connected are cold-rammed, in oxder to
produce a strengthened area with a diameter greater than the
nominal cross section of the round, and then the thread is cut
over the gaid reinforced area so that the thread root diameter
is equal to or greater than the nominal ¢ross section of the
reinforced-concrete round.,

Such a method gives satisfaction in the majority of
constructions and requires very brief working. This is
because the end of the reinforced-concrete round, with its
ridges or ribs, is cold-rammed in a die, and then the thread
is produced on this unworked rammed area by milling.

Although the ramming is generally limited to a rate of
increase in the diameter of around 30%, it is nevertheless
necessary to use pressures of very high wvalue during the
ramming which may be as much as 400 oxr even 500 bars.

In addition, it should be noted that, increasingly, concrete
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edifices are subject to dynamic forces, and under these

conditions the mechanical connections of reinforced-concrete
- rounds are subjected to alternating traction/compression
effects, The fragility of such connections is therefore .
increased and it is necessary to predict these stresses so
that they withstand with regard to insecurity.

The document EP-A-0 327 770 describes a method according to
which at least one reinforced-concrete round is connected to
another reinforced-concrete round, or to an anchoring point,
by means of a threaded connecting sleeve, the said reinforced-
concrete round having a nominal cross section €, and at least
one. reinforced end, consisting of cold-ramming the end of the
reinforced-concrete round to be connected in order to produce
a strengthened area, and producing a thread on the saigd
strengthened area so that the thread-root diameter d2 is equal
to or greater than the said nominal cross section &.

The document EP-B-1 659 264 describes a method for connecting
reinforced-concrete rounds, by means of a threaded sleeve, '
according to which the ribs on the ends of the bars are
removed, before producing a thread.

The document FR-A-~2 653 8§09 describes an installation for
producing reinforced-concrete rounds including means for
immobilising the round to be prepared, means for axially cold-
ramming one end of the reinforced-concrete round and means for
threading this end.

The aim of the present invention is to propose a method for
producing mechanical connections for reinforced-concrete
rounds which afford total security at the connection and
which, for the same size, withstand dynamic stresses with an
alternating traction/compression effect.

One of the aims of the present invention is to propose a
method for producing a mechanical connection for reinforced-
concrete rounds which makes it possible to produce, at the end
of the reinforced-concrete round, a strengthened area such
that the thread-root diameter is equal to or greater than the
nominal cross section of the reinforced-concrete round, hut
which requires cold-ramming of the smaller end, and
consequently using smaller ramming forces.

Another aim of the present invention is to propose a method
for producing a mechanical connection for reinforced-concrete
rounds which uses a thread of very good quality with good
tolerances which does not reduce the strength of the end.

In particular, the thread is produced by rolling, which avoids
cutting the fibres of the bar and causing incipient fractures
during dynamic forces.

Another aim of the present invention is to propose an
installation for preparing such reinforced-concrete rounds
which is economical, requires reasonable investment and is of
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According to the invention, the method for prodJETﬁ§“§‘
mechanical connection of reinforced-concrete rounds, according
to which at least one reinforced concrete round is connected
to another concrete round, or to an anchoring point, by means
of a threaded connecting sleeve, the said reinforced-concrete
round having a nominal cross section ¢, and at least one
reinforced end, consisting of cold-ramming the end of the
reinforced-concrete round to be connected in order to produce
a strengthened area, and producing a thread on the said
strengthened area so that the thread-root diameter d2 is equal
to or greater than the said nominal cross section @, is
characterised in that it consists of: :

- skimming the end of the unworked round in order to remove
the external ribs,

- effecting a cold ramming by exerting an.axial thrust on
this end in order to obtain a diameter close to the thread
pitch diameter 44, -

- dressing the rammed length in order to calibrate it, and

- producing the thread by means of a radial ramming using a
rolling technique. ‘

The method of the invention results in a mechanical connection
of a reinforced-concrete round to an anchoring point or a
mechanical connection of two reinforced-concrete rounds end-
to-end and substantially coaxially.

The installation for preparing reinforced-concrete rounds
according to the invention is for its part characterised by

- the'fact that it includes means for skimming the surface to be
rammed and/oxr threaded, means for producing a thread by
rolling the said end, the said means for skimming, cold-
ramming and producing a thread being movable go as to be
positioned in succession coaxially.in line with the
reinforced-concrete round locked in the immobiliesation means.

The invention will be better understood from a reading of the
following description accompanied by the drawings which form
an integral part thereof.

Figure 1 shows a mechanical connection of reinforced-concrete
rounds produced according to the method of the present
invention.

Figures 2a to 2d show the different steps of the wmethod for
producing the mechanical connection of reinforced-concrete
rounds according to the invention, and more precisely the
working of the end of the reinforced-concrete round used in
the method.

Figure 3 shows an enlarged view in cross sgection showing the
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dimensional charécteristics of the end of the reinforced-

concrete round of Figure 2d.

Figure 4 shows schematically the arrangement of the various
means constituting the installation for preparing the
reinforced-concrete round according to the present invention.

Figure 1 shows an exarple embodiment of a mechanical
connection for providing the connection of two reinforced-
concrete rounds 1 and 2, end-to-end and substantially
coaxially. Moreover, this connection uses a threaded
connecting sleeve 3, suitable for receiving respectively on
the one hand the threaded end 4 of the first reinforced-
concrete round 1 and on the other hand the end 5 of the second
reinforced-concrete round 2.

Each of the reinforced-concrete rounds is determined by
calculation and then chosen from a standardised or controlled
range. The characteristic of a reinforced-concreté round lies
essentially in an imposition of weight and cross section,
these being rolled having regard to these requirements.

In general terms, the reinforced-concrete round has on its
external face ridges or ribs 6 which create protuberances for
immobilising the round with respect to translation in the
concrete when it is embedded in the latter.

Undex these conditions, the round has on the one hand a
nominal cross section characterised by &, which is as it were
the cross section of the core of the round, and a diameter
over the ridges or ribs marked &c, as illustrated in
particular in Figure 2a.

According to the method of the present invention, each
reinforced-concrete round to be connected 1, 2 has at least
one reinforced end 4, 5, rammed and threaded, such that the
thread-root diameter is equal to or greater than the nominal
"cross gection & of the round. This is illustrated in
particular in Figures 24 and 3,

More precisely, according to the method, the reinforced end 4,
5 is produced by double ramming, a first axial one 7, enabling
the diameter of the reinforced-concrete round to be increased,
and a second radial one 8 during the threading by means of a
rolling technique. N

The first axial ramming 7 is effected prior to the threading,
and the end of the reinforced-concrete round 1, 2 to be
connected is cold-rammed in order to produce a strengthened
area 7 corresponding at least substantially to the thread-
flank diametexr d4.

Then the second radial ramming 8 is effected by producing a
thread 9 on the said strengthened area 7 by rolling so that
the thread-rxoot diameter d2 is equal to or greater than the
nominal ¢ross section ¢ of the round.
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This being the céSe, in general terms, the rammi
effected over the length of the thread 9 of the said end 4, 5,

The different steps of the method are illustrated in Figures
2a to 24. : '

In Figure 2a, a first skimming of the end. of the round to be
reinforced is shown, for ridding it of its ridges or ribs and
for giving this end an acceptable cylindricity. This skimming
" is registered by the diameter dO0 close to or very slightly
less than the diameter &.

On this end 4 thus prepared, the first ramming 7 is carried
out at a rate of increase of the diameter of the end of around
15 to 20%. This step takes the diameter d0 to a greater
diameter d3, itself greater than the diameter & of the round.
Thie cold-ramming is carried out by producing an axial thrust:
on the end in the direction of the arrow 10.

Then, as shown in Figure 2c¢, the rammed length 7 is dressed,
notably in order to calibrate it, to the diameter d4 which
will make it possible to produce the desired thread by
rolling.

According to the rolling technique, this diameter 44
corresponds to the thread-flank diametexr shown in Figure 3.
During rolling, the metal will then be pushed back in order to
constitute the thread root d2, and will be rammed to form the
outer part of the thread di.

Under these conditions, the end as marked in Figure 24 is
produced, in which it, after a double ramming, axial 7 and
radial 8, exhibits a reinforced end such that the thread-root
diameter d2 is equal to or greater than the nominal cross
section ¢ of the round.

Moreover, in order to withstand the traction test imposed by
certain safety standards, the end 4 and/or 5 of the
reinforced-concrete round 1 and/or 2 strengthened by ramming,
is prestressed.

This prestressing prevents all movements and elongations of
the reinforced-concrete rounds and notably of their ends
during the safety tests implemented. It is effected
subsequently to threading, mechanically by compression of the
said threaded end.

The method which has just been described makes it possible to
effect a mechanical connection of two reinforced-concrete
rounds end-to-end and substantially coaxially. However, this
method can be adapted to obtain a mechanical connection of a
reinforced-concrete round to an anchoring point.

In this case, the sleeve will be adapted to receive a single
round but will have an external configuration in the form of
an anchoring bush,.
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This being the case, by way of example, in the icase of an HA20
(High Adherence with a nominal diameter 6f 20 mm)l-reinforee@e——.t
concrete round, an M24 (ISO 261) thread with tolerance 6 g

(IS0 9265/1) is formed on its end. :

After ékimming the end of the round, axially ramming was
carried out to obtain a diameter 43 of 23 mm.

Then a cylihdrical turning of the end thus rammed was carried
out in .order to take the diameter d4 to between 21.803 and
22,003 mm. _

On this calibrated end, the M24 thread with a pitch of 3 was
produced by rolling. The outside diameter di then being
between 23.577 and 23.952 mm, and the thread-root diameter d2
then corresponding to 20.704 mm, that is to say greater than
the 20 mm of the nominal cross section of the HA20 round.

Likewigse, starting from an HA reinforced-coricrete round of 20
mm, to obtain a diameter M24 with a pitch of 2, having regard
to the standardisation of threads, it is necessary to start
form a primitive diameter egual to the thread-flank diameter
situated between 22.493 and 22.603 mm.

Compared with the prior solution in which the end of the
reinforced-concrete round was cold-rammed in a single step and
then the thread was milled, a significant gain should be noted
since the rammed weight required is much less.

Previously, it was necessary to obtain an external ramming of
around 27 mm, that is to say a weight movement of around 50 g
and a length of 20 wmm.

According to the present invention, the axial ramming required
gives rise to the movement of a weight of 18 g or a length of

8 mm. The axial ramming is therefore reduced from S0 to 18 g,
that is to say a reduced ratio of 2.8.

In addition, the quality of the thread makes it possible to
abandon the 8 g tolerance and to use tolerances of S to 6 g.

Figure 4 shows schematically an installation for preparing
reinforced-concrete rounds for allowing the implementation of
the method of the present invention.

The installation includes first of all an area for feeding the
reinforced-concrete round to be prepared. In this area a vice
10 is provided, which will be able to grip the reinforced-
concrete round 1 and move it towards the installation.

Following this area, means 11 for immobilising the round to be
prepared are provided. These means consist for example of a
long vice 11, notably lined with a covering of the natural
rubber or polyurethane type in order to prevent damage to the
reinforced-concrete rounds,
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The advantage of havz.ng a great length of vice make; it _
possible to have & large surface area ahd relatively™Idw
compression per square metre.

The vices 10 and 11 are of the hydraulic type and can be moved
horizontally with respect to the longitudinal feed axis 22 of
the reinforced concrete rounds.

The different arrows in Figure 4 simulate the functioning of
the system and notably the following functioning: the vice 10
grips the reinforced-concrete round, the immobilisation vice
11 opens, the vice 10 moves forward, the. vice 11 closes on the
round again, the vice 10 releases and withdraws in order to
prepare for a new cycle.

In front of the immobilisation vice 11 there are slidably
provided a cropping tool 12, means 13 for axially cold-ramming
the end of the rounds, and a unit for mechanically stressing
the threaded end of the round by compression.

This is notably possible by providing runners 15 in front of
the vice in order to allow a vertical movement of the three
tools 12-14 as suggested by the figures, so as to be
positioned coaxially in the axis 22 of the round locked at 11

Under these circumstances, it is possible to work the
reinforced-concrete round without having to modify its
positioning, it being locked once and for all in the vice 11.

Likewise, the installation has means 16, 17 for skimming the
length to be rammed and/or threaded. These means are designed
to move vertically and horigzontally in order to bring the
skimming tool into the longitudinal axis 22 of the reinforced-
concrete round to be worked.

Moreover, the installation hasg, along the same lines, means 18 -
for producing a thread by rolling, that is to say the unit 18
is suitable for being moved so as to be positioned coaxially

in the axis 22 locked in the means 11. _

Finally, the installation also has a unit 19 for screwing and
unscrewing a sleeve for mplementing the said stress in the
tool 14.

The main advantage of the installation of the present
invention lies in the fact that all the operations are carried
out without having to move the reinforced-concrete round noxr
to reposition it and thus avoid all the positionings and
centrings which would be necessary to carry out the different
production steps.

Thus it is possible to produce on the reinforced-concrete
round, and wore precisely on the ends, a strengthenmg by
double ramming, a fixst axial one by the cold-ramming means
13, and a second radial one during the threading by means of
-the rolling tool 18. This way of proceeding makes it possible
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to reduce the cold-ramming pressures, to facilitate the cold- -
ramming by working on a worked diameter, to eliminate the
hardened surface, that is to say the skin on the reinforced-
concrete round, and its ribs by virtue of the sgkimming.

. Sari
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'CLAIMS

1. Method for producing a mechanical connection of
reinforced- concrete rounds having external ribs, which
notably finds an application in the field of concrete
construction, wherein at least one reinforced-concrete round
(1) is connected to another reinforced-concrete round (2), or
to an anchoring point, by means of a threaded connecting
sleeve (3), the said reinforced-concrete round (1) having a
-nominal cross section &, and at least one reinforced end {(4),
consisting of cold-ramming the end (4) of the reinforced
concrete round to be connected in order to produce a
strengthened area, and producing a thread (9) on the said
strengthened area  (7) so that the thread-root diameter 42 .

is equal to or greater than the said nominal cross section o,
characterised in that it consists of:

- skimming.the end of the unworked round in order to remove
the external ribs (6),

- effecting a cold ramming by exerting an axial thrust on
this end in order to obtain a diameter close to the thread
pitch diameter da,

- dressing the rammed length in order to calibrate it, and

- producing the thread by means of a radial ramming (8) using
& rolling technique.

2. Method according to Claim 1, characterised by the fact
that the rammings (7, 8) are effected over the thread length
of the said end (4). -

3. Method according to Claim 1, characterised by the fact
that the first ramming (7) is carried out at a rate-of
increase of the diametér of the end of around 15%.

4. Method according to Claim 1, characterised by the fact
that, subsequent to the threading of the said rammed end, the
said threaded end is stressed wmechanically by compression.

5. Installation for preparing reinforced-concrete rounds to
allow the implementation of the method according to any one of
Claims 1 to 4, including means (11) for immobilising the round
(1) to be prepared, means (13) for cold-ramming axially one
end of the reinforced-concrete round and means (18) for
threading this end, characterised in that it includes means
(16, 17) for skimming the length to be rammed and/or to be
threaded, means (18) for producing a thread by rolling the
said end, the said means for skimming, cold-ramming and
producing a thread being movable in order to be placed in
succession ¢oaxially in the axis (22) of the
reinforced-concrete round locked in the immobilisation means

I g
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METHOD FOR PRODUCING A MECHANICAL CONNECTION FOR ROUNDS OF
CONCRETE, CONNECTION OBTAINED BY THE METHOD, ROUND OF
CONCRETE PERMITTING THE APPLICATION OF SAID METHOD, AND
INSTALLATION FOR PREPARING ROUNDS OF CONCRETE

Abstract

The invention relates to a method for the creation of a mechanical connection
of round bars for concrete and also to such a mechanical connection and to a
round bar for concrete permitting the method to be implemented, and to an

installation for the preparation of round bars for concrete.
It will be used in the field of construction in concrete.

Through the rﬂethdd, at least _'dne'round bar for concrete (1) is connected to -
another round bar for concréte (2), or to an anchorage point, by means of a
tapped connection sleeve (3), said round bar for concrete having a nominal
séction @ and at least 'o.ne reinforced end (4); upset and filleted, such that the
fillet base diameter dj is equal to or greater than the nominal section @ of the

round bar.

According to the invention, the reinforced end (4) is carried out by double
upsetting, a first axial up‘setting pémxitting the diameter of the round bar for -
_ concrete to increase, a second radial upsetting during filleting by a rolling
technique. | |

Figure 1.



