) ) mechanical connections for concrete rginforcinx
10 The invention rel ates tl%ﬂa process rroduci ng nmechani cal pnect.
S,

onc {grr i e i?% ng 1ﬂ¥¥%menta
for concrete reinforcing r tPHIS SREPEFATE:i T Or BPAB 6 '
perm tting inplenentation of thessikd dppooesss, andd t® a mecihanicall connection

connection for concrete reinfor C‘i}}%gff‘gfié ﬁ?%soé’é o@g&jﬁ%%é[ ﬂ Wiﬁc‘)rfind an

application, in particular, in t] pllo concr ng el enment e
bui | di ng construction. 20 in Tparbicwlarcobnrthe fields ofccagcrede, buildin

it is common practice to produCey)if\gih@ConstFutPionof Which is to ensure
the transm ssion of the tensile stress; the connection nust further  be

convenient to use and i nex3fensive. CoRRt IGRAMASE h§OBCELESFosERLIREPFEiRE Trods, i
sol utions to ensure the mechani Getacbice € Prsdudd Rincwivrie] ahecirdlier ofnghich
rods. First of all, there is the_overl appi hg system ,This techni gue has

several drawbacks; in particul arthg 5?'2%‘173?#{1%? ethen ?Hsd‘lriec%?ré?&sé the con
reinforcing rod, gp to two neterfuftherxbapkenveaient b haset snde inekipensive.

projecting, so that the 30 J 4D d ?ﬂ?g%%ﬁ% _e‘f’;le%g%l Z#hl 5 | Yo @Ybure th

this is awkward and difficult, sone s even i npossi . ol d back
owing to the |arge-rod di &fet er cannethiencef epncnetet zeAnfereipgopodsd

consists in using a nechanical conneckipge We kopy, ftPerdXai®! e¢heOfovd®lapping
conical threading system wherein the ends of th; concy et e, 2

reinforcing rods to be connect edt®fniansihas severat ¢ravbacks; in particular,
t hreadi ng, which enables them t ol&egéi Leagthnd S ok tidSiéitn foLOig erotl up t
be enbedded in the concrete bl ock.

drawbacks; in particular, the co ?Egﬁxﬁwle%ﬁil{%sl ﬁsosggregg\lfgg&%?%e?#g?égﬁ%‘,"j%ﬁting
the nom nal di aneter of t 30 concjenetienntencbeg efdfectit smbsequentby,t hpd thi
thread locally decreases the eréﬁdﬁfffffghf%,tgghéegmes even impossible, to fo.
to the large rod diameters encountered.
Another technique proposed congists
mechanical connection. We know, for example, of

threading system, wherein the ends of t




whi ch corresponds substanti al ytPSrFﬁgr&'oggaseﬁw‘ﬁnmﬁ?hﬁﬁmalt'ﬁ?'éﬁﬂcu"n techn:
bottom When tensile testi5are thercedcuoete réinfoncingerod; Whirah hps 6d be ove:

al ways fails in the region of "i:? fhfle ﬁig_abﬁnmn& phehe msamgaglﬁ@akhass in

|l ocated. It is undeni able, therefore, 'S nmec anlcal connec
t echni que weakens 15 t he conéhetéhreﬁdﬂaﬂolng rod, which has to be

overdi mensi oned to make al | owances fegrihe rnesd), thﬁgvegyggéﬁ ageghﬁogr %érmlt t
of the threading. Furthernore, this system does not permt, the use of

simpl e connecting sleeve with rPiAPIENGORBPCIIRE Slke¥ i o right o“'%sltﬁ%t ~ha
the connection with tensi2e stress effuisd Meht. m&lﬁem&maﬂﬁémbe stress

used to forman assenbly and pegm t ajustrrent in_t t Fi nal

the sleeve has to be screwed on%SVFﬁg cBhFEEP baYe go@ a"fﬁﬁ‘ilqﬁ’ 2TH \%‘nag!“"“h'1

torque, which has to be 25 saplensltnedt Thi steamratﬂ dengthot easy to

carry out on site, and yet it is ess %hﬂ orthga qt%vrgeq&cy% Iget ewed onto
|

ti ghtening torqué 1s not achieved, there ar sJ ol ning and a
conpl ete lack of tensile st rengthreFﬁnahm anmlsrp@akl fg, &ien i sterawsi | ywhich

solution, as 30 ~nmachinggg of shper¢iesus TRisd 6PERPREYoAPEEAhbLRNeaBY th barry
necessary, in particular, to effe t the tgffﬁé‘g in tw stages. To sum up,

this techni que makes it necessaP} tQSerbT' RSt dade fdi"ar’?@tét*é’ geaspas. If th
concrete reinforcing rods, by atemqde?2@% nse hbmetvhax aherd tdisd anibiideof disje

stresses that 3 are concentr d.,at the ed ends rods Thi s
technique i s costly. Docunent Cﬁ%ﬁp%g%ezggc ?ag'félg genésc{rfaerﬂ%

connection for concrete reinforcing Fédenc\m&ﬂ.en mpémkihgeadhisenﬂs of Gostly =
the reinforcing rods agg asagRRiRIng®Ht tRe R1LevsS'{i¥W a complex operatio:

necessary, in particular, to effect the tap;g
stages.

To sum up, this technique makes it n
overdimension the diameters of the concrete reinf
by around 20%, so that they can withstand the si




document weakens the concrete reinforcin rod. as
internally threaded connecting sleeves. The object of this docunent |s

provide for subjecting théd thre5(9:§'1(§-1“~‘1’Uhé“'f“b|tﬂ’§‘%r‘iﬂ‘-’nd‘q'%)cfso the c‘b‘fﬂﬁ%&?%mned ‘

and _tg_e thrgads of tEe sl eeves R:chelt l'l%ﬂ‘ddlqrzeéi gde‘“altrﬁes'#lmrﬂ\"lﬁde Wrelw of the threa
provi di ng, between the two interna yt readed port he, sl eeye, )
space smaller than the space forned @Pﬂﬂﬁ ni B?n{‘ﬁﬁtéﬂﬂs S’Fhf‘t’r ue is
reinforcing rods to be connect ecthﬂdoﬂlavellvebheri;n.punm bhet dmdsdh ficthpxr amssﬂbrclr
in this docunment weakens the co I n d

earlier, and the rod has to be \%'e(ri‘l sé%ne 'tgF‘;a Ithi‘? E’gkﬁ%g?’dcgl 2 ed made
weakness in the area of tR® threa@pngWhAMt harenredititiedh] themnctwe orends  of  t]
technique is also used; this mmlmq@,rglldpllqgig heuggq§ gf %J& rgﬁ,lq:f ar g.jzn_.gs, tl

rods to be joined together. For this purpose, use is socC
into which are fitted the CRInPESIONtSY t*’(%é"’%%t@*’bf?ﬁ%*‘&snﬁc’ s.

rods. Using a jack and a press, the smﬁlset teéhhfigiieedpeekenitiae nﬂgnr eﬁﬁks of
reinforcing rods.%This techni que pre i?bgh ri sks of sl |£€ {,:;e o.unt‘cl 1
of the crinping operation, whicf at8%t or LEpP1 )8 pperaipn 18 dellc
difficult to verify. This28ef ecbuct.oamddeiabiyuledtloaseniﬁrrmimldezflect consider
strength of the connection. of ul t t | a

press in the region of the socke?‘e ﬁ%ghg#ﬁuﬁ éTrgﬂﬁgbt e‘:‘ofn %P% Sgnﬂeft’ion' :
press is costly. 30 Doc didf il cr-t,- P!O4$11.1£9 tpsalans & poeseniing the re
process for nmetal wires and bar gocia?l &id bOC chrdsipe’ PRShAaditiohdkahd hse of
formof a frustoconical upset head, which has been cold stanped, this bei ng
after the wire or bar has been Pl‘hsrtc}duced into the fixing pieces. The shape

of the head is such that 80 is what @ocemenic FRs1€ne047hEg9edisedioses a faste
support 4 and sufficient sheq,rirnq'strlen%tf} to tr&mgmt the risks

failure to the wire or the bar eta es an ars, w erefn %Le fastene
takes the form of a frustoconical upset head, wh
cold stamped, this being after the wire or b

introduced into the fixing pieces. The shape of

uch that it is what gives the fastener the neces



) ] following which permanent strain must not excee:
This being the case, as r gards t he regul ?bl ons relati.n to he use of

nechani cal connections fof®concrete ofBERf oFCPRETAEHs, Thepe qﬁandar&s are
course, laid down that the latt @:lievmnat b’ercaaahlxﬂeqf ini thetmﬂtm@ Stidtemt dne st
stress, and sone countries, partjicularly: Al y
stringent slippage inspection sfcgﬁﬁgtl’(?sf%ﬁ rgt} g? %I’I tal n #%‘#28‘2@ ¥,§§; Simile
British Standard BS-8110: 10  ajmca appliggb-in the. m&:hestlt)mhdes t hat

concrete reinforcing rods assenbled wsidig & Qggneq;ﬂ,_qg Eh@?VE‘a{B'SEaQ‘i-xed out o
capable of withstanding a tensile test in V\/ﬁ he rods are subjected to a

stress corresponding to 68% of dedigats ite P-F'Hllﬁl"e&ﬁd a8l thay mpecpseitate the or
pernmanent strain must not exceegoqgheMWrehehes, whidh) iddi¥ased the icdst of the
t hese standards are even nore severe. For exanple, in the United States,
tne stress applied coresponds t&"‘é’@%of the elastic Iimt. Simlar tests
are also applied in the nuclear fiel d?ux&utelrnioasé,s ighethd hdyj fferenir rmembers ha
out on site, are ©0 del i cat eptr% R @o%rr%r; hiss ‘#th:)‘len %ﬁ"SI tizé,‘.tae1 tctlﬁx ection ma

on-site use of tor que vvrenches ncreases connectli ons
made. Furthernore,<if the2i ffer’c@rsttmmemmpé:qmt toeenfamn dicothe criteria

machi ned, the nmechani cal CO””ECtt'h%efmA(tIxﬁblerﬁhe“n?é conn®ttS o €then has to
conducted to conformto the criteria laid down in these standards. The

connection then has to be eff ectt@®idgaivhicihi BashAR APeResbebls) éfgf’f*'éct‘m the

on the cost price. However, higigoWeR@rs| Qﬁgmrxuf@@is&mgmaﬁ@zeéﬁesmg processes
necessitate specialized Iabour and ap C|al th the re

a#ﬁgntlon cial Z%entlon witl
that the solution is not an ecoﬁé’i‘ﬁdﬁ\ HEi r?‘ jRRICHI B ’
invention is to provide a3proceshaftorther mhhxtrgomexﬁmta&ncenonohioai boe.

concrete reinforcing rods, a concret q.l{(felmrqu{ %Ibﬁg:c ogfpgfl@ %.H'Qﬂrion i to prov:

i npl enentation of the sald process, a nech connectron
concrete reinforcing rods thus pfmdncedumnchmgchenipné connechjensofor concrete

rods, a concrete reinforcing rod permitting imple
the said process, and a mechanical connection

reinforcing rods thus produced which offer the a




tightening equipment is required, which is
5 very safe use, ease of i rgpl ement ation, gd cor’g)eti tive price, while
remedyi ng the drawbacks oft% he ARREPREARYGTonuse Op @it&tety of use,
t hanks to the present invention, the Rianmc¢ialEpt spehkinggvetlhectechndqaecchecor
have 5 shown that failure al s, 4.3 4 he body af the rod,. and no
| onger at the nechani cal connec\ﬁ%ef\s,qugtilniéh'{;bll uéﬁcﬁst%let%taesse.aqmaﬂey amount
Consequent |y, the nechani cal corarsttdanventionahgmeans hthatecseat nphvéncpoonient
does not constitute an area of weaknghife 4P the objgéf'féhﬁﬁn%ﬁe £A5EnPlon is 1
i mpl emention is procured through the use_of a internally threaded .
connecting sl eeve. This t&%ni qFeRe&s ferpargdnucing neghepigpl, conpections
ad] ﬁSt the positioning of the cgnrﬂ&hdﬂmfm@ng?r@flﬁarlgﬂé Fetlh¥8rcing rod pe
ti ghteni ng equi pnent is required, ich.is particyla ., appropriate
for use on site. Financially spééqp:,ﬁ}d'fe'l%tf%hn? ue&é%co?ﬁ?‘ﬂg gg"? gs, and a
present inventionesnecessitates adrnmddtecbmifomtcoakreaehraingoendng rods thus prc
conventi onal mean%-—that are not djaq&on\iltentoggigig. ec-%]:nfto OQ‘.joeC%ﬁeOfver e
the invention is to provide a 2 “process for produci ng nmechani ca ¥
connections for couacrete 28 nf orcditeniis, laidondosne risi nf cectagnr odstandards
permtting the inplenmentation Ofreddifl &t ched YRS il ¢ ea 821232 representing
connection for concrete reinforcing rods thus, produced, which nmake it
possible to conformto the very%é?l@ssttlrcai]ri%t' criteria laid down

in certain standards or certain ol afi ofke (Bjedt) bFSItBé! §Fe¥ent inve
representing up to 80% of the el asti.c

limt. One of, the objects of the .
present invention is to provide PXoprsteed ?B?GB?Bdaeirné'rr?éic"rf’a’rﬂ%a'waEanmal con
connections for 30 condlet e rentrets e intisrding redesthatpmakebl ¢tt possibl
produce mechani cal connecti ons ch\fmrﬁh;ﬂ,lflc%ﬁﬁe&@&?ﬂgeqﬁ:%{gﬁealg the Fhrea«
undanent a erns o

reinforcing rods are tested, which I's of I'npor tance in"t
quality control, and which proviredhforqing armeds mee antested; twhich is of

structure. Hitherto, the known tagltitaifse difltadl Wredval AP Udhtrol, and whic

substantial guarantee for the structure.
Hitherto, the known techniques did, admitt




6 Hani cal . 5 cro?js section "@" a{lﬁ the endst oft wéuch are thre
mechani cal connections e uce e es tested wer

accepted. The present invtitl ong?g F%ggﬁ?s é }%F‘ spe ‘*’F%FMH? ©F Ve is chare
direction of 100% reliability ithe hﬁacal thabe concrete reinforcing rods are

tested. 5 Furt her objects and @gylg the%A‘qj t&q‘ reéggteﬁgvgpt Rﬂs of t
will be set forth in the follow ng des ription owever, grv

only by way of illustration andrétnfiorcingenddd to banppnmm'edA@@duemmg codd ur
the invention, the process for &f-@é’i-‘%%g ducéTE h%‘l‘iﬁ'ozfc%lli‘e&é&“ﬁf&%g a di

concrete reinforci ng rods, which w | an application, in particu .
inthe field of concrete errenﬁr%’?tf)ﬁlFEFHgtEBn%FGCPPBHnaﬂe cHosS-#gction "8",

connection of concrete reinforcing I’thhba\ﬂma’ﬂlmlrﬁ|c£fﬁ§§dSgﬁtl 6A the said
[err] and the ends of which are_ threaded,,,usin |nter.n Ll ¥8t{|{1ead d

connecting sl eeves, is charact TSR PR HBY 4 tdrfaﬂ ten, iy read bottom
t hreadi ng, the epd or ends of tée smeterethennthecsagdr ndmlmlb@mmmrion "

under go coI d ups J;tl ng, in order to ﬁg@dé'&&c { & fﬁfgpcgﬁ ard) V'ﬁ@fﬁtﬁ;ng imy

di aneter "[err]" greater than e sal d nom nal cross ectlb
- the threading i s carri 2P out of the BEPeessi accprddngr &8 $heh imyantdlen, havir

dianeter "[err]" at thread bOtt@F&é§-§&éﬁioho"Q" QEQabﬁhrhﬁﬂéﬂﬂ%%dHH#jthe fact
nom nal cross-section "[err]" concrete reinf ﬁgl B&er%ttl ng
i mpl enentation 25 of the pro*bfe agt % kprgp b %ﬁtr §iRid threade
nom nal cross-section "[err]", havihgr ast afd izckbrined he: o échatmﬁ heistit a di
| east one threaded upset end t t,hread upg en

rﬁ‘ﬁ%@éﬁ JH& %g‘r SSF‘ oni‘ cfxﬁosss%(r%t1on

reinforced cross-section I aneter
nom nal cross-section QQerr] 'digmeiter3bd, " Qitatm'ud pempm &mmllr@&dor great

bot tom equal to or greater thansdiw AdhfndeM:pabsCseatienctign "lerr]”
Furthernore, the nechani cal connection for concret
Furthermore, the mechanical connection £

reinforcing rods obtained by implementing t
according to the present invention, including a

‘qonnectlng sleeve having at least one internal



annexed drawings, wherein:

rei nforcing rods obtained_ by inplenenti t he roc ss accotdi to the
present invention, includtfg at |east Ytect i B eEF é?éigx ﬁ§§53q45ﬁnthe e
one internally threaded 7 pothbomanmreﬂﬁ|rd¥hﬁbnnihx(idﬂ!fhéﬁdw¢img todan e;

for connection having a nom nal %ﬁ e % " and at | east one end
for connection, is characterize& ﬁé ¥ said-end for
connection has at |east one area rei rrfé’neud'eb? Ebldssrateamel!qqhﬂgumlalcimecti

a threaded portion and correspogghggpgg %@%ﬁ%ﬂﬂ%lﬂg e y threaded
portion, the said reinforced area havin Cross- sectlon Wth a dianeter

"[err]" greater than the $8id noninal” %ﬁﬁ#%eﬁtﬂdﬂ“ﬂﬁﬁﬁﬂas 8 h&higdd example o

threaded portion having a di amecohnel®ibh’ £ar ConRI®UOredMMIC iR Tbds in the
provided 10 over the said reinforced grea such that the dianeter "[err]"

is equal to or greater than theaﬁ8ﬁpﬁép° )s-section "[err]". The

invention will be:nore readily understdmtdf¢WMasehedytméaIMQ frelpresients a dev:

description, accéhpan|ed by the  3oRexsd dr@M‘ o el Boidfo cing rods accor
figure 1 schematically represen? the cGnnecti on tWo concrare

reinforcing rods aecordi ng5to aDreﬁbm&lhawenﬁlqnmepresent i nvention; -
figure 2 illustrates a nechani cal comw*gg&gbfgr @Hgﬂgﬂ%ygyfye&gﬁ*gggﬁgbng Var

rods; 20 - figure 3 illustrates a third exanple nmechani cal
connection for concrete re|nfor@?ﬁgsﬁ66§%1#&ﬂﬁ9W¥ﬁﬁ(ﬂf(ﬁl%ﬂrﬁﬂ%hor poi nt ;

- figure 4 schematically represents d‘h‘éei‘nt-@%efxﬁr iRventibheselA¥ebN€o a process f
concrete reinforcing rods accordin inventio

yesen
figure 5 schematically represen®§€ QP&F an?ﬁnﬁql g??e§§Pﬁ§%§§n§ﬁ}Qﬁ°r°1n5
figure 4. The present |nvant|oncnebabm9trnfntmncfng hmdrpemhttﬂgng implementa

mechani cal connections for CO”¢&S&%'¥¥JH§H§E”9n&m¥% éomgchanical connection
reinforcing rods thus produced, which will find a
in particular, in the field of concrete element
construction.

In this field, use is made of through bolt




_ _ requirements and they have numerous drawbacks.
30 concrete reinforci n rod permﬁ,g g'B n@ epent ati on ai d
process, and to a rrechanl connect i ofi fBFCeBALFRte ‘f%‘?'h?%?b‘i"hg Wq% to

produced, which will find appl i tavenhioni enpbileisc ivar connreke bed&hcﬂom‘blng rods,
concrete el ement or building coggt o] t f i

t hrough bolts which pass 8 rlaghfilltgﬁriogrg‘ﬁ ?ﬂe@(’:%hc%&if'gta g?r%% gx%nﬂ’ as
are subjected to traction to gehBr dguxrecdnpAsssintexnalbly l:hrendedononats@tms
The adj ustnent of the tensile shsggs an%émw%ﬁé 2b speedliven érﬁfeédkfa ends,
t hrough bolts have to be terrﬂlne? carefully by prior calculation.

In practice, the through #3Its BPLtPfoFriR8pyedscd #+on of concrete

reinforcing rods placed end to end. Abe rugﬁi-agn tvhed é;@téﬁﬁdﬂyt h@ngdﬁnternaIJ

integral has to be able to take thg tensile strgsg be easy 8 {: |nio

pl ace, and 10 al so be i nexpeR2Fyionz, t¥e fplld Fl?nlsl B‘év% nfemplated, nam
sol uti ons such a? -joining by oveflapei endsrhéoyingi thenganeetmr@@d)seﬂigb-u{-hand (3
their inpl enent at:i-

0N necessitat ohserva & t,Lequi
and they have nunerous dravvbackfﬁ %Egs Qﬁ%e, [Ii(f;i?hqe'ﬁ"{r# ?Q cénﬁec 163 out
according to the -present2%nvenfPdnl R eon il sothecuse elfn#lsternglllwdshreade

1 and 2, to be fixed end to ends ﬁﬂb&héntﬂe@éﬂéeﬂ%ﬂ&yplﬁéhbh' U%E%%e%dda anc
figure 1 An internally threadeg connecti ng sl,eeve 3 .,is used to recelve

respective threaded ends, 4 andtB® 8pmeoaPrPlyding: bpcintersedly threaded 3193"9
regards the externally and int ecmaéltymlliltmﬁﬂgl partaPhtedt ¥@t SBY Ukd ONEiR@ Conned
be contenpl ated, nanely: the us of end avi ng he, sang_t hr ead

right-hand or left-hand; in thlg cad OP?'Teg’h PR afts $8ebe1{!¥i??§é8hoﬁ°%§/ not
rotating 25 rod 1 or 2B0or eltmitations dh thier mebpecthr eaded ends 4

and 5 having reverse thread pi tches,thgbgiba@g @”gi!n%fﬂe' R ad is provided on
concrete reinforcing rods 1 and 2, the tensile
that the rods always fail at the thread of one ¢
This phenomenon can be explained by the fact that




H | Y ﬂﬁ?al gtreﬁgth, the conazetﬁ relnf?rc1ng rods use
the sane applying to internally readeq sleeye 3, in i.C se ti epi n

is carried out by rotati ndgconnéfé't"i"}?d' e Il‘l’r'ﬁsgﬁ‘é‘ntlé‘t" P’ﬁ'g' Be"$2 am
i nvention does not create any 3®Gectidmy tﬁiiﬂnmimtmlserﬁsﬁeﬁhbstbneﬂel financ
if asingle thread is provided on the en onghet for I

and 2, the tensile tests show that t?gcrooésmaﬁ \C/1\:/aygt ?ﬁ S’tr}eﬁ‘eg\rﬁgeafld)%glf presen
one of the rods. This phenorrenortlmm!bia @&ptheneanby'etherbamtfommst rod to be .
cross- 35 section of the rqg 2 hltsJ PRhRbadiRdCCthy t ifsetti

9 thread cut in the surface of the ro reducgs ? e Cross- gect gon aynd ﬁse ne
the latter is smaller tha®®efo’®ldy weakness is created. In the case of

t he mechani cal connection of the pre hasis dHMAH |b@np1ap_-ga 8p6n Chellfnited r
concrete reinforcing rod is reinforced such IS str r t han t he

contral portion of the rod ThuSPaRRiLaactRbhks . e, upunf dractises Lo this
in the central Oétl on of the r(td'adiﬁ:ddlﬁil i Bollde u"mmmj tbehﬁﬁlque requires
junction. The cr

i s-section of t CLelgar 8
as a function of the strength t§ 8(;.9{);[ é;l%ne b!a Ee cenPrgﬁ po ‘f’#oﬁg ﬁfﬁt of mc
rod, and no | onger=in thez\ieakeﬁ'@(r mmm'ire,ofa ﬂh@md:mre@tﬁ 49, mws sudjected to co

tradi tionnally the case. For eqlé@cogidlq{hgtt@ t%fﬁ’bﬁ{ﬁt% 'ﬂb@% q%r?ra‘ﬂ% in a

used within the 15 framewor k of the present 1 nvention wl
cross- section, which will make 5PomBsyypNeUnt ig4ch | pafiatormatiopsof the materi

According to ]Ehe mai n fgaturg OfpridaRide ecpet rb&ﬁ]?ms' Q(Ejbpéd‘eféﬂq anrc]i heedloss of
concrete reinforcing rod to be gonnecte orce ior, t r.eadi,n
by upsetting carried out 20 cd’rrl‘:’r?ghgi\ %ﬁr}tﬁﬁ "Fﬂ Eg‘p‘(?hlt 1Ted i
limted nature of the opeB#ti on,chmigekeft dd ametalr . p‘l‘enhna:esteatbhsholetﬁlat faily
The traditional cold upsetting tt%cignir%%eiorne.qui res di nmensi onal

According to the invention, the end is rei
the length of the threaded portion by cold upse
procures an increase in diameter equal to or le

and, in particular, between 10 and 30%.



changes to be obt ai ned in1t5he machi ned part of nore than 30% 25 For
exanpl e, a dianeter of 40 nm subjected to cold upsetting according to
traditional techniques results in a diameter ofN&Bimal Now, suThread d;
deformation of the material does not produce thp i ts hopedsfopn and a
| oss of strength is incurred. The latter is essentially localized in the

area of 30 change of dianeter. Tensile tests 3towTtThat~farture-occars=—rn=——-=-

this region. According to the invention, the end iggreinforced oggr the

| engt h of the threaded porztoi on by cold upsetting, which procures an
increase in dianeter equal®to or less than 30% and, Th partrcurar, BeTwWeen
10 and 30% 10 This value nmakes it possible botdoto obtain an24ncrease

increase in internal stress, so as not to weaken the concrete reinforcing

rod in the area of- di aneter change. 5 Tabl25 1 herei nafteB0gi ves, by
way of exanpl e, l'ues to be obtained for upsetiing diapeter_lerrl_prior._to__
threadi ng as a function of the nom nal dianmeter "[err]" of the rod used
giving good results in pr&ftice. 10 TABLE 1 15 Nord%al Th#®ad [err]
[err] [err] in mm in mm [err]adfem e .
25% 20 20 24 20% 25 30 20% 25
32 36 12% 40 45 40
45 2%  eeesscccccm e - ———
50 56
30 0 eeemmmeccmccccrcmmcmr e
56 64

The values indicated show that the amo:

”””psetting can be all the smaller in terms of pe




steels with a high carbon and manganese co
50 56 12%

30 56 64 14% The
val ues indi cated show t hat®the E%fﬁﬁ'ﬁ?"&e o dihps, peexy i nitrereble ot tt(hgrmal shoc

smal ler in terns of percentage upsettingr de thius dicanmet ateciimuidrdedd. The
cross-section of the concrete reinfopeing. rod,at reaqd,hot t Lert]. of the .
upset end nust be at least slightly gﬁgagglpgtqﬁar?é &é’er ur*’rﬁehgd)ésae%?lf']blno%fprovme‘
the rod to be connected. 5 of tHee copseetengeiopforting redsorwikl have to
the present invention should pegheiafieta19;°ad | fleOllaaltdrdgtiotit BALd rod
upsetting has the disadvantage of weakening'the transition area owng to
uncontrolled cooling. SupdPhar deAPNddgencrafietvodanain.ame tthreaddangthaceof 0.
netal . The hot upsetting procesgjhfleterdba@riae t8 REthdtanadtedktebh.SThey cou
as it requires ovens which have to be supplied with energy that is often
unavail abl e on site. Concrete rBFnﬁSFﬁtﬁg"r ods, being generally nmade using
steels with a hi %h carbon and nmanganhe cmathahicale,cdimectibnr edederdings to
very vul nerabl e ta.thermal shock ang.c%Id upset.ting,is {hui tonge in e ocas
reconmended. The | ength of the LRYEREAS po?? or?lpsroovPaed nPAThe ﬁ% of tﬁg
concrete reinforcing rods26i || keneretecaeiadpard ngursidanyt iwhich toannet be disp.
dianeter[err]of the said rod ing : Lge oa et i igaQ .
thread lengths of 0.7 tines thelg?g%ftg?eégf]f?cgiﬁgf% tzﬁsfgé]d£¥%actc?g%' “ne of
They coul d, however, be greater COPRELSEGh i EhreadedeReDNioR cdr Rhgdpublre lens

present invention can also be i gpbANAN ipsdtCerdSCanl Ble@¥el3, initially p.
Tl b “EhSaRaRa b e it bR I b pocar
doubl e I ength produced arsgond ashepthreaddd pagtibacyf doncrete ateinPdrcing rod
around of threaded portions 4 and 5§ will be in the sam

It must also be possible for mechanical
according to the present invention to be implem

region of the anchor points for concrete reinfor

ag illustrated in figure 3. In this case, the th



. . . roduce threads with a very high degree of
t hreaded portion 4, wll be di spl),l aced by rotation to cover 30 t%e

t hreaded portion of concrdbe reP¥eSA&idRrod 2. The pitch of threaded

portions 4 and 5 will be in the sane Wiys$Ct teN produdes inéd¢bonbcaposdnhleetions 1
for mechani cal connection accordin o the pr eéent invscp.ti on,to kb‘g ent im
i mpl emented in the region of th&SAMARFCING nTLAB ARG 8 T PRE®

rods 1, as illustrated in figurgrhcdeldd s fxslkbowd he t hreaded end 4 12

of the reinforcing rod undergoes priar I S i Laf o i

this end is fixed to an anchoring socké't(i'ng'i %fgeg'?'%Fg‘\%l %ﬁtgghgr'e?glgb#%gk@g%nds’
Furthernmore, in order to &0t hst awharete gedinfonaing ®ds 1,52 teohe iconnected a
certain safety standards, end 4 and/org %ﬂge ete reinforcing rod 1 and

/ or 2, reinforced by cold upsetting, 1s pre-stressed. This pre-stressin

makes it possible to elimnate all novdhahs the threadsnght Ebﬁ ppsefeend or en
concrete reinforcing rods 10 A, in akebirideicy with ipedifectylds taaditdonal th
occasi on of the séj,ety tests condugted. In addition, thanks to this
pre-stressing, it is no |onger rfé’ccégb‘aﬂ‘gpﬁb use torque wenches on site,

nor to produce threads w 2% a very hi-ghtidegl ke, cthertheeaded tpset end or ends,
precision. Thus, to produce mechapicale SONERIPONS;hEe™ £ORE! Chbe’ ChlbIRELRE  to
rods according to the present in ent | oh, oOne procee as follows: - prior

to thread cutting, the end or erstmpressiomi this Joeing garried owvl MBieY kp ass

rods 1, 2 to be connected are sy ado0id® &9 ditosetting, - then, the
threads of the upset end or ends, 4, 5 are cut, In a co,rflfnce W th

perfectly traditional thread cutting Feeyweguds, and 1llustratg, Ry yag of
threaded upset end or endgp 4, Sapiatd¥us that can be used for the purpose of a

stress.

- For the purpose of compressing the threadec
of concrete reinforcing rod 1, for example, ther:

thereupon a threaded supporting sleeve 11;

einforcing rod provided therewith is immobilize



ort lat used. How this cas
concrete rei nf orcing rods are sull)l]pgc d'ntgop 2 ﬁanl C%?rpr esqsl%‘lzlerf 1n

being carried out prior té&Sassebody of mmﬁeemqumms el‘Od:ngu'Fmt 4is locke

and 5 illustrate, by way of exaggl ﬁnytwaﬁ 1n &’é’@féé‘t UscRdigdt £a 7 fb'i%’esente«
for the purpose of applying this stress. pur ose of conpressin

t hr eaded upset end 4 of concr et glﬂéﬁrﬁf’or%‘i‘%gt?’ﬁd Jla‘-"lf oPCERa iR eS“PRQFéqi“g plate
di Zposed éhgreﬁpon a Lhreaded Euﬁmrcwlm sdeeuerg&s tmen thiig redtien ChBing tre
rod provided therewith is inmobiliz n i uestion is
subjected to the action of a ja& k‘ %ﬂ%rs] qufrﬁﬂé%sglq%‘"?h@qta%ec%?l’??@% gnd 4
4, the end 4 of the reinf@0ci ng rod Mcbedimmr ¢osethef | ¢titleriah of s the stand
supporting sleeve 11, 5 is i rt

BRerTRdho ieEhaRyBRY, s Padifod AY LREriea .

end 8 of the jack. Wien jack 6 IS act U _
supporting plate 7 and the jaCke&E‘tlé'ad-leméCtﬂq}‘%’l afhdetiwean He tmﬂrp%’ss@ﬂ the e!

Furthernore, to mark the end cogpr @hecEontbtld rel,&d}fcfﬁ*{ i.@@k can be
equi pped with a p(unch t hat produces an .indelible mark t i on of

upset end 4. Figure 5 shows a perfect T Se REQRE Tt f°5utPIF‘E4}H7r I GPBEERGPe reint

IH?) whi ch a thLeaded suppogsi nghth?gvena%eandta Wﬂmengoplabeafna@e md1 or
wever, in this case, it is the oncyete r cjn

that is | ocked, by neans of anyct?f"gﬁﬁlsﬁﬁ(&d \7’?’5‘5 cgeéifer%ﬂﬁeta %‘?’és ht ed

at 9 in the figure, and the jack act Others embodiments ai t7he|mr¢m1: invention

direction of arrows 10, this acgbgggbeépg b r ks Molet eghéo a‘%igg%ﬂé of course

supporting sleeve 11 to conpress en Accor di d‘m
criteria of the standards to Fendgssededed nudtdautal ﬁmm sideparting from

carried out with an equivgbent kgeedo?f, A& WRAFIncl B G20 faide, €l astic
limt




) l'.l!’
of the concrete reinforci rod. This Cﬁﬁﬁ ogucj Cr&ie ;
reinforcing rods 25 thllr}#é.J makes it p(%glgi b e'{%[jb'géa?% ggrggrgg“? or 2‘?1%\/?%3 sal
a conpressed, threaded, upset emtes such tiiatethendibametears”"di" tate threagibottor

i nvention, within the reach of PeQEe}h%hﬁhttﬂanﬂdid(ﬂoiﬁhﬁﬁeerbﬁﬁesection
been contenpl ated w t hout thereby eg/grtl ng rromthe scope 30 there

P of ‘
as defined by the clains. 14 CLA ¥5 Propesssaceerdingqte; fdaim nbnj chpracte
connections for concrete reinfopgbfgthads the Clipsellt ingndsincappiédaloutn over t

in particular,. in the field of,  concrete el nt g uilding 5
construction, pernmitti®P thethEBAAH: PBH'%rIe 0 eet%”r%i?\'l“ar&?hgsr’dds

(1, 2) having a nonminal cross-sectiog." Proclessandcétiedingstof cllaimh by echaracte
threaded (4, 5), using internal hrgaded connecting sl e . ,
&%ﬁi’. €Rat qp?)??g}n? ° jt41 %‘ég-i-:.(e@ ﬁgtenaogrrespo

characterized by the fact that: reading, t

ends (4, 5) of the concrete reiimhoreasg indthéldianeterbefcthecconnegteds gortio:
col d upsetting, il(,__order to proilggg ?hﬁﬁi Rg.ced area having a dianeter

“"[err]" greater than the said nom nal Cross-section " erry. 15 -

the threading is carried @t on the 4ai Breeessopsserding $gcanyhape;pf the prece

diameter "[err]” at thread bottgfhractetdizeld® B¥ €h82kREt! iat,1efSRiéwing the
nom nal cross-section "[err]". 2., Process accordi ng to C

i :
characterized by the fact that the Wreat;spd O% Prdsy {)‘gt nh?)er"?‘i’ueﬂréﬁd’t hto e

of 20 t hreaded portion of thgofnegdtion (ch Bite3. tHeCthfeadédr dpagti cend or
claim1, characterized by the fitct t hat '

: e
corresponding to an increase i niPABTE a#g’f’}?’tt' &fi%%‘%é%?ﬁﬁ%%?f’%‘ﬁ’@dnﬂr

to or less than 30% 30 5. Process according to claim 4, characte
fact that mechanical compression is carried
equivalent force of between 70 and 95X of the e

of the concrete reinforcing rod. _
Nolaire 6. Concrete reinforcing rod which wi
‘t‘,'f_a;pplication, in particular, in the concrete




concrete reinforcing rod (1, 2) is reinforced ov

25 4. Process acggrdi ngobRed f g nge
characterized by the fact that, ofolel(li)%n:??ﬁl sﬁé?%ééffgf%f ?ﬁeeﬁgzg =i el ¢
ends (4, 5) and prior to effecting PheMeshmayﬂaﬁwqanngqt;onrﬁprr#egnnnrete reir

upset end or ends (4, 5) is/ arﬁhsum %Aad FondEARANdSE] 1 ERERPASIn the’Oconcrete
5. Process according to claim4 aigzracterlzed b¥&the fact that nechanlcaF

conpression is carried out with a8 coenrstrygiienydinkdecabteingd by, imple
of the elastic limt of the copﬁbe&esreuebemaﬂﬂkrcxb @143WCrEl € including at

reinforcing rod which w find an 3 cat partjcul ar i n

the concrete el ement oréé 15°BHPF8%ﬁQg %ﬂ {33nhPV3P§ afe ﬁ???.9EP interna.
|nplenentaplon(ﬁ t he process aorbidnngds)ebhlnnh davongretaomeiriforcing rod
Chreaded upset end (4. &) ¢ necohR8Setor Mar fiR b "Bhmial srtes VG LR "0
reinforced cross section wth enei andt for' Panqéctﬁqnuer than the said

noni nal cross-segtion ° [e”] éﬁdrﬁc‘ébﬁ-r{%te%r by Sthe fﬂ&ﬁ@@%ﬁ%ﬁ%&&qﬁh for

to or greater than the said nom nal cCross-section
reinforcing rod accordi dPto ch&Bnat, legst QHQHQRRQwrQ foycedebyacoldhapsett

the said threaded upset end (4a 5hrb&d@ﬁﬁ%@¥ﬁ¥ﬂd)hﬂ&"@ﬁfféﬁ?onﬁinﬁoﬂﬁr@Mi saic
reinforcing rod according to c characterize act th

the said end (4, 5) of the contﬁﬁ?@gPalMQHQQQErrﬁhe(!alﬂ)r%#ﬂ%ﬂ?ﬁ%ﬁc%ﬁea havi
over a length 15 correspondsegtsohswartt ad | §ihfetes dkﬁﬁek@baﬂé¥r&han9the 8

Mechani cal connection for a c e_r forciyag rodg,which ) find,a
application in the concrete elgﬁé§§ Fgﬁ Pdi n dong?Viunﬁ f|¥9¥F°d°3 portio:

obt ai ned by inpl enenti ngB@ he pdi)eaet.eacd'd,ﬂl ag tthmdad nbéttomclamd ripeing provid
| cast one 20 | connect fng sl egifa( 34 hPUrA areil Yudl AL LG A ameter "g,"

t hreaded portion, as well as concrete reinforcin
or greater than the nominal cross-sectlon L L

10. Mechanical connection for a concrete rei
according to claim 9, characterized by the fa:
setting corresponds to an increase in the dian




connection having a nom nal cross-section "[err]" and at |east one end for
connection, characterized by the fact that the said end for connection 25
has at | east one area reinforced by cold upsetting, bearing a threaded
portion and corresponding to the said internally threaded portion, the said
reinforced area having a cross- section with a dianmeter "[err]" greater
than the said nom nal cross-section "[err]", the said threaded portion
havi ng a 30 dianeter "[err]" at thread bottom and bei ng provi ded over
the said reinforced area such that the dianmeter "[err]" is equal to or
greater than the nom nal cross-section "[err]". 10. Mechani cal connection
for a concrete reinforcing rod according to claim9, characterized by the
fact that the upsetting corresponds to an increase in the dianeter of the
16 connected portion equal to or |less than 30% 11. Mechani cal connection
according to claim10, characterized by the fact that the extent of
upsetting is all @he greater the smaller the dianmeter of the connected 5
reinforcing rod and corresponds at |east to the depth of the threading

pr oduced. -



