2217365 1 I nprovenents Relating to the Joining of Steel Tube Sections

External |y Coated with Thernoplastics This invention relates to the joining

of steel tube sections externally coated with plastics and is particularly

but niot exclusively, applicable to the joining of steag ,t,uf)?se thons vvhi ch
thods! df G

make up piles and 5 to nethods of piling using the ne idi ng
usual method of reinforcing the foundati ons of buildings resting on IoosJ
foundation soil is to drive joinable piling menbers to solid bottom under
or adjacent to load carrying structural conponents, and 10 then
transferring the load fromthe building to the finished pile in a suitable
manner. In the piling systemto which the i nvention relates, joined piling
nmenbers are driven to solid bottomwth the ald of a high speed pile
-driver. Such 15 _dr - | : kev, . maki ng up
for this by hitti A oF ‘ ~&bout 10 m's
which is extremmhﬁrﬁgﬂmlunsoﬁneernaﬂlmlChamddIuithllhﬁxmpglnshig i npact
speed, and since the percussion tool is inplenented such as to 20 achi eve
a conpletely undaqﬁined percussi on force transm ssion fromthe npnkey to
the steel tube forthig ipeeptien gelates tootdie/ dPHNEPHSERRLe of short

duration IStgﬁfErsaé@almsteﬁtérheu}heobm |vﬁ\t€H plastids camatiy high for
oround underPit Sr14E £ Bt Ror” Bk alyBIRET ARRItHAS X8I 858t eci'e
during "trijiniowliof)"sbtéel htuheosedtiions anichg maétestlupmxﬂ,esrand
ol oo gl RS Gk BLYERG' UG B HcHIAS G Sy . N0 The
A usual method of reinforcing the foundations of
buildings resting on loose foundation soll is to drive
joinable piling members to solid bottom under or

adjacent to load carrying structural components, and
10 then transferring the load from the buildlng to the
finished pile in a suitable manner.

In the piling system to which the invention
relates, joined piling members are driven to solid
bottom with the aid of a high speed pile driver. Such

15 .~ a pile driver has a very light weight monkey, making up
for this by. hitting the upper part of the pile at a
speed of about 10 m/s which is extremely high in
connection with piling. Due to the high impact speed, {_
and since the percussion tool is implemented such as to

20 achieve a completely undampened percussion force
transmission from the monkey to the steel tube forming
the pile, a very intensive percussion force of short
duration is generated in the pi;e. The load level is
sufficiently high for verification of an intended

25 carrying capacity being obtained in the ground under
the pile shoe, i.e. where the percussion force is '
reflected durinq "trial loadlnq"-of the ground when
piling is stopped, or alternatively achievinq rupture
in the ground during pile dr1v1nq. The rapidly growing



2 and intensive percussion force gives an accel eration of about 1000 g at
the | eadi ng edge of the associ ated shock wave. Such nodern percussion tools
have nmore design 5 simlarities with conpressed air of hydraulically
driven concrete breaking and rock drilling nachines than with traditional
pllq~dr|vers It is previously known to provide a joint between steel tubes
in a piling system by using an external 10 tubular sleeve, the sleeve
being welded to either pile nmenbers which are to be joined. The sl eeve and
pile nmenbers will the be rigidly connected to each other and the weld w |
be subjected to a force of about 35 to 50 kN, nanely the sleeve mass of
about 3.5 to 5 kg tines 15 the acceleration of about 1000 g, and tw ce per
blow, i.e. 800-1000 tinmes per mnute in opposite directions. Wlds

wi thstanding tpggesAteR8SFA Beectabi ol (ddrdd gfveddh WeceleFAt Bh of

thin-wal |l ed steel tubes are normally used in | { cation,

E
particul arly skheet2300Phg §Fe§heh&§aﬂé§9gﬁ Qﬁnﬁp%fa§$8°ﬁ? f9st rengt h
by col d wor ki ngholkOwatety problemis thus created in this connection,

Snce (he 101 DS, SUSEERR! ¥onkedl SARRRYeLdN L0 HVEhapd, dRuzgRIITO! e
i nvention gs tszmimard91esnwﬂthebbm@ndbqedrﬁﬂg)Qﬁehﬂdramkicellkrnal!y
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el i m nat ed. than with traditional p11e drivers. .
It is previously known to provide a joint between
steel tubes in a piling system by using an external
10 tubular sleeve, the sleeve being welded to either pile
members which are to be joined. The sleeve and pile
members will the be rigidly connected to each other and
the weld will be subjected to a force of about 35 to 50
kN, namely the sleeve mass of about 3.5 to 5 kg times
15 the acceleration of about 1000 g, and twice per blow,
i.e. 800-1000 times per minute in opposite directions.
Welds withstanding these stresses are very difficult to
achieve in 76 mm thin-walled steel tubes which are
normally used in this application, particularly since
. 20 the steel has been given some of its high strength by
1 cold working. A quality problem is thus created in
this connection, since the joints successively
disappear into the ground and thus cannot be inspected
after finished driving.
25 . The object of the present invention is to provide
a new method of joining steel tubes externally coated
- with plastic, particularly but not exclusively those
- for use in bp{ldipg'yiling,_whg:euapoye.mentioned
. | . i ninated

N

30... resent invention,



30 According to one aspect f the present invention, 3 a net hod
of producing a jointed steel tube which is externally coated with a

t her nopl asti cs which conprises connecting adjacent tube sections by a
jointing sleeve, the nethod conprises heating the joining sleeve and the 5.
pl astics coating on the tube sections to a highly plastic state of the &£
pl astics, whereafter each tube section end is pressed into the jointing
sl eeve while heated plastics nmaterial at the outer circunference of the
tube section is forced away, the jointing, sl eeve 10 having an inside

di anmeter sonewhat |ess than the outside gﬁaneter of the plastics coating on
t he tube sections. Thus, the objects set out bel ow are achi eved by nethods

i n accordan | heei ' b ' t [0l e and
heat i ng thecf)lig%%l?%% %%apli‘ﬁgﬁggﬂﬁhé %gygét%o %ﬁ%hﬁ%%{%hsﬁg% is/ ate, the
pi pe ends testeepallyreeatadi withder theemoplastieswhigh | comprisey away

heat ed pl astéénd@tLhyahagackhe eubsl d@ctilcny sy @C;F:ﬁftiﬁ d108ve, L he
j oi nt sl eeve havin Hpter sSone t 1ess than the outer

ap 20 inside dia
di aneter of M@ 'b?glé?ﬁglcgmBB’éilFﬁ& bratiag fhe J Hi LT ARA nER® aspect
of the ihvenplasties nedédbingf opi kkedtubengextirissao df ihddgtgly first steel

second- st e PHATEIE EFpER' fE, Phe"Ridsineo Mfkbettear UM Gl "0 70 0
t he connect ese¢tion emd iscprnessedeindot itdves jaintinenraslkeewn weilbg produced
by a met hod KeL08dl PPasfi £8mbtbs i a3SBECENY outer circumference of _
the tube section is forced away, the jointing sleeve U
10 having an inside diameter somewhat less than the
outside diameter of the plastics coating on the tube
sections.
Thus, the objects set out below.are achieved by
methods in accordance with the invention by heating the
15 joint sleeve and heating the plastics coating of the
tubes to a highly plastic state, the pipe ends then
being pressed in under the joint sleeve while forcing
away heated plastics material on the outside
circumference of the tubes, the jocint sleeve having an
20 inside diameter somewhat less than the outer diameter
of the plastics coating on the tubes.
. According to another aspect of the invention, a
method of pile driving combrises driving a first steel
tube section having an exterior'plastics coating
25 connecting thereto a second steel tube section having
an exterior plastics coating and driving the connected
first and second tube sections, the connection being
produced by a method according to the first aspect of
the invention.
30 Thus, when the invention is applied to piling,
the joint sleeve is hot-melt glued to both pile members
and is therefore connected to these via a thin layer of



t he invention. 30 Thus, when the invention is applied to piling,
the joint sleeve is,hot-amelt glued to both pile nmenbers and is therefore
‘connected to these via a thin | ayer of 4 plastics, which danpens,
cushions and partially absorbs the extrenme acceleration, resulting in that
the, sl eeve with noderate inertia | oads acconpani es the p|Ie downwar ds into
the ground wi thout needing.to 5 participate in the extrenme direction
changi ng accel erations of the particles of the piling steel. Wth the

met hod in accordance with the invention there is thus achieved a pile joint
where a thin plastics glue |layer between sleeve and pile at |east partially
10 I sol ates the joint sleeve fromthe slgock wave accel erati ons generated
in the pile during driving. The above-nentioned principle |leads to sone
energy absorption in the plastics, which results in heating of the

pl astics. Wheplaspits,i ghihehndadpensn b&suimnsaanﬂupaﬁtﬁgllyﬂabsnfhsng can

g L0 Lhe PkAS! k&R rbRYChoRIIKE AU S QUNITIR) Tn NlaEd 1 dYe

menbers becomng So war ts or us permtting
the joint sl es¥thtmodsvatel dngrtia dﬂaéﬂmaQ¢QNR§Q%Qﬁcﬁ Qrﬁilmdanpened

inertia forcegoRfwhbas2@ntobithet Iq%xﬁﬂawrtg:diﬁﬁtﬂéumsd “delts in the
vicinity of the sl eeve |oint Wth the gpject of preventing this extrenely

undesi rabPe ePREEEC Pﬁ&eSFEeﬁgewﬁﬁq§§ﬂﬁ' Ireqtion Fhapc hi gher
t enperature ba&oeeewanﬂbnsgofttm@ @ac tieliear ofo theatpidiarg idtesbl s it 25

shrinks and tﬁﬂ:ﬁb%hzeﬁg ?‘)lo& qu %%cor}%a'ﬁ%go%{ith @H&? invention there
\J, is thus achieved a pile joint where a thin plastics
glue layer between sleeve and pile at least partially
10 isolates the joint sleeve from the shock wave
accelerations generated in the pile during driving.
The above-mentioned principle leads to some
energy absorption in the plastics, which results in
" heating of the-plastics. When a pile is being driven
15 for a'long time, this heating can lead to the plastics
layer above or below the joint between the pile members
becoming so ﬁaxm that it melts or becomes plastic, thus
permitting the joint sleeve to move along the pile with
the aid of the undampened inertia forces as the
20 plastics coating continuously melts in the vicinity of
the sleeve joint. With the object of preventing this
extremely undesirable effect, the sleeve may be
. pre-heated to an even higher temperature before
‘mounting it on one member so that when it cools it
25 . shrinks and thereby securely grips the member. Thus
this is a method of ensuring, by controlled thermal
| shrinking of the joint sleeve in connection with the
. construction above, that the sleeve cannot move along
 the pile after being fitted, in spite of the energy
30 absorption in conjunction with pile driving and a
possible unintentional melting_of the plastics layer on
the piling members.



this is a nethod of ensuring, by controlled thermal shrinking of the joint'
sl eeve in connection with the constructi on above,

nove along the pile after being fitted, in spite of the energy 30

absorption in conjunction with pile driving and a possi bl e unintenti onal
melting of the plastics |ayer on the piling nenbers.

that the sl eeve cannot

5 The nmethod in

accordance with the invention gives a rigid joint without the reduction of

the materi al

muf fs for joining,

t hi ckness of the piling tubes which occurs when using threaded
and without the risk of 5 damage to the protection

agai nst corrosi on which occurs when the point is wel ded. Wen the
of the plastics |ayer drops, after pressing the tube ends into
the strength of the |ayer increases, and both tube sections 10
will thus be securBhe nethed. in apcordangei wiiithg theolincmentiontgives=ed f or

centering the 160ht Sh#Lh8ie! enbhEeRlBRILES ORI kBl daibe which | s

t enperature
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pressed into the sleeve. To o

nenber, the tidickness ofsthecribivgntnbescwhich giocurs ghen maing a

hesi on bet wee

eve and piling
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whemitld joingl is welded.the glue will fast¢n thé_sIeeve to the
asti Cyyld St n@ e bRfePhPEr8CEE 2HE WGBS 1UYUr dkdgd ! 1O

after pressing the tube ends into the sleeve, the
strength of the layer increases, and both tube sections
will thus be securely joined. |

A special jointing tool can be utilized for
centering the sleeve in relation to the plastics coated
steel tube which is pressed into the sleeve. To obtain
good adhesion between sleeve and piling member, the
sleeve can be internally coated with a glue having a
melting temperature which is somewhat higher than the
temperature required to make the plastics coating on
the tubes hiéhiy plastic, such that when the members
are pressed into the sleeve and the latter is heated to
a temperature at which the glue melts, the glue will
fasten the sleeve to the remaining plastics layer on
thé'pipe sections when the joint is left to cool. Thus
the joint can take up moderate tensile forces as well.

The invention may be carried into practice in
various ways but the manufacture of one joint in
accordance with the invention will now be descfibed by
way of example with reference to the accompanying
drawings in which: '

Figure 1 is a longitudinal section through two
tube sections and a jointing tool; and

Figure 2 illustrates an embodiment of the
jointing sleeve in accordance with the invention.

u



the joint can take up noderate tensile forces as well. The invention may be
carried into practice in 25 various ways but the manufacture of one joint
in accordance with the invention will now be described by way of exanple
mntq‘reference to the acconpanying drawings in which: Figure 1 is a

| onglt udi nal section through two 30 tube sections and a jointing tool; and
Figure 2 illustrates an enbodi nent of the jointing sleeve in accordance
with the invention. 6 Figure 1 is a section along the central axis of
the pile nenbers at the vicinity of the joint. The Figure shows a | ower
menber | a, which can be assunmed to be already driven into the ground to
forma part of a 5 building pile. The ménber conprises an inner steel
tube 2a with an outer, strong, corrosion protecting coating of a

t hermopl astics 3a, e,g. of _the PVC t The ne | a . s .Jntended to be
joined to a nenber qugFﬁ1FaFPyacﬁ ¥R§Pn§ 20 tﬁﬁﬁ?%ﬂ} X8 Bf exterior
10 plastics cehei pglébmembergoatt the sdbiedey wift fthehejcdint of he oi nting

sl eeve conprl S t e of

plastics in i?ﬂﬁ ﬁéﬁ{}gt | O:’ll'gg,l fi F‘%S'\S?o tl\#é %éﬁ%é‘r?ﬁ a ancfﬁ“% t6| nsi de
di anet er of the slreedysdrivenninta thesgromad 1o fiarm qupArte off et er of
the plastiscs bayes ngbpi§Q angnaopRBal E%h@%léégﬂaﬂ*Ehdéﬁ“é%ééﬂaﬂ?ter of

t hese Iayers 3a_ an joint 1's nade with the aid of a jointing too
10 conpri si ngtdhei AgeWikh BBpSPt§€ct§65°9H'aﬁ§§£?§ﬁﬂﬁxﬁﬁﬂt? 9section
12, and has coating of a thermoplastics 3a, e.g. of the PVC type.

The member la is intended to be joined to a member 1b
similarly comprising a steel tube 2b with an exterior
10 plastics coating 3b. The joint is achieved with the
aid of a jointing sleeve comprising an inner steel
sleeve 5 with an external coating's of plastics in an
implementatioﬁ'similar to the members la and 1b. The
inside diameter of the sleeve 5 is somewhat less than
15. the outside diemeter'of the plastics layers 3a, 3b and
somewhat larger than the inside diameter of these
layers 3a and 3b. The joint is made with the aid of a
‘jointing tool 10 comprising an integral upper section
11 and an inteqral lower section 12, and has
20 considerable extension in the longitudinal dlrectlon of
~ ~ the members la and lb. The section 11 has a bore
~ tightly surrouﬁding the member 1b and the section 12
" bas a bore tightly surrounding the joint sleeve 5. The
tool 10 can euitably'be-divided, e.g. along a plane
25 parallel to the central axis of the members la, 1b. It
can then easily'be‘Causea to surround the respective
members and Jointing sleeve without needing to be
iembe At the ‘section 11,
_ _ : ‘the tool can
30;:be provided with electrical heatxng elements with means
for connecting them to a current source.
In making the joint, the end portibns of the

l\/




20 considerable extension in the longitudinal direction of the nenbers la

and I b. The section 11 has a bore tightly surrounding the nenber |b and the
section 12 has a bore tightly surrounding the joint sleeve 5. The tool 10

can suitably be divided, e.g. along a plane 25 parallel to the central axis
of the menbers la, Ib. It can then easily be caused to surround the MW
respective menbers and jointing sl eeve without needing to be brought over ~
the end of a nenber. At the section 11, angd optionally at the section 12

as well, the tool can 30 be provided with ‘el ectrical heating elenents with
means for connecting themto a current source. In making the joint, the end

portions of the 7_Jrenber diacent_the,joint fa 7_.are_heated to at

| east [err], ﬁ%’eﬁ? aas%fgsg&na%lh%r#%n [ %acfﬁ?e-lp?rfs%%tﬁ%g%%r & %Sa%h%sg' (#)’et he
menbers then @baskigs hngheyipladni theTipdastis clajrers e3a handpBbsefd i nto
the joint sle i e ; tn 1/ I n [ ocedur e
sone of the pﬁ%tget %T%?/%g ggéﬁggg%gggﬁghglg@c} %\%%/asoér}%i hg?émgsgurgénnved by
the end edges &fids Rrecthenspregsedydntiocdhiengiaintt sleeve | upbilbtheren t he

i nner surf gce et heach es¥ReP a8d7Lheparisly Wil Grddediife Si6RE bEbes 10
2a, 2b, such asg to achieve. a bong bgtmegn the sl eeve and tube ends after
the plastics e olR¥eF o380BRE PReRy Shgared AVWEE PHCEReEFL8Rdance

Wi th the i nventdmvédrbprenedengd Bageei B RhlecSoiidt isleewd Abyér 15 to start
fromfactory produced Unij sl nekugl g, 2 Ee0R 3 EHe ) Ik Ad SHELLNGeS! cove
at t ached thergt yp9 @ plasti 4
the sleeve 5 and the outer surface of the steel tubes
10 2a, 2b, such as to achieve a bond between the sleeve
and tube ends after the plastics has been allowed to
cool. _ ' :
In applying the method in accordance with the
invention for providing building piles, it is suitable
15 to start from factory produced units including a tube
section and a jointing sleeve attached thereto in
accordance with the invention. At the piling site
itself it is then only necessary to heat the jointing
sleeve and the end portion of the tube section which is
20 to be inserted in the jointing sleeve of the tube which
upwardly terminates the-pile'being driven. This
technique is also advantageous in many other
applications.
Before inserting the tube ends into the jointing
25 sleeve, it can be internally coated with a layer of a
glue or a plastics material having a melting point
which is.higher than the temperature at which the
. plastics coating of the tubes becomes highly plastic.
After the joint described above has been made, the
30 sleeve can be heated in a separate operation so that
the melting point of the glue is attained, the glue
then forming a reliable bonding laye: infthe_interface

Q)



accordance with the invention. At the piling site itself it is then only
‘necessary to heat the joi-nting sleeve and the end portion of the tube
section which is 20 to be inserted in the jointing sleeve of the tube which
upwakdly term nates the pile being driven. This technique is also
advagtageous in many ot her applications. Before inserting the tube ends
into the jointing 25 sleeve, it can be internally coated with a |ayer of a
glue or a plastics material having a nelting point which is higher than the
tenperature at which the plastics coating of the tubes becones highly
plastic. After the joint described above has been nmade, the 30 sl eeve can
be heated in a separate operation so that The nelting point of the glue is
attained, the glue then formng a reliable bonding layer in the interface

8 9 between they Oof t Y t L QiaN | astics
| ayer 8 of thre9 tﬁtfll%g e%(r;l’d}qg ta'i (eifmtiee %}'F’I'Jéeéﬁgsg%gg?eed.gf?%sggéggegﬁgf ound t hat
a superior redgmaininhelngtdias nkpyer Hof sthehtebedendst aétewl kbei ng

steps are takgluelhas cH¥add mension of the jointing sleeve is selected in
relation to the di nension ?I the pile tube cross-section such that the gap

between sl eeve and tifbdafo Peendqund fdhat misurertar orasultThar hes t hus
ensur ed tBe ndodsdary netthaidy s escshbexed el i tike SE6EDOWINGT stbpsj arat ed
pile. 2. The kP between the jointing sleeve and the tube.
1. The dimension of the jointing sleeve is selected
in relation to the dimension of the pile tube
= cross-section such that the gap between sleeve and tube
10 section does not exceed 2 mm. There is thus ensured
the necessary stréightness and tensile strength of the
jointed pile.- | : '
2. The gap between the jointing sleeve and the tube.
section shall not be below 0.2 mm. There is thus
15  ensured that the plastics is not stripped off from the
tubes during the jointing process.
3. The interior surface of the jointing sleeve is
chamfered at the ends thereon In this way the
_ :plastiCS material coating the tubes will be more
20 _'effectively pressed into the above-mentioned gap
N between the sleeve and the tubes.
4. The pléstics coatihg the tubes is heated to a
softening temperature over'70°C'before the joining
_operation. There is thus ensured good plasticity of -
25  the plastics during this operation. However, the
' temperature of the:plastiCs must not be higher than
“about 400°C to avoid carburization.
;;5, The join : 'is.heated during the joining
operation teigbeve 17 uitably to above 225°C and
30 ‘preferably to about 300°C. In this way the sleeve will
- shrink considerably during the later cooling,.énd

compress the jointing material between the sleeve and



-section shall not be below 0.2 nm There is thus 15 ensured that the
plastics is not stripped off fromthe tubes during the joirnting process. 3.
The interior surface of the jointing sleeve is chanfered at the ends
thereof. In this way the plastics material coating the tubes will be nore.
20 effectively pressed into the above-nentioned gap between the sleeve aaq
the tubes. 4. The plastics coating the tubes is heated to a softening
tenperature over [err] before the joining operation. There is thus ensured
good plasticity of 25 the plastics during jhis operation. However, the
tenperature of the plastics nust not be higher than about [err] to avoid

carburization. 5. The jointing sleeve is heated during the joining
operation to e YA gﬁfv el4 I

about [err]. L EBLt %li" 34{) 13’1\,%1 W rin ggggg gera @:hdur?l)r%’e[ he
| ater cool i ngnoanuedonpﬂssgs igchigved ng Tmeslaevgesh@mldt metsbgeve and
9 tube so thag at +51 gi gl éﬁﬁFi h gg ghqoip@cnted pile is
achieved. Th eﬂfgevgbs oulgmhot eaééh Sher oct

at e to a hi gher tegEFrature t han
about [err]. In FiglneFigurs & ithers uks ritbastnatrdodnneRPOGigENE j oi nting

sl eeve an@ thggj gi % %In@wétmptﬂ@ IRer faddSbekewan n Figure 1,
the pile nenbgfsga?blg%gofg la and I b aﬂg hel? xteklornglastlcs

coating by 3. tWﬁePJléIenE"ieﬁ@esqse'eveAs;LSSkF%“ ahnl?ﬂsgﬂée mete which is
only so nuch hamgekst han t he outside

" are denoted by la and lb and their exterior plastics
coating by 3. The: jointing sleeve 15 has an inside
10 diameter which is only so much larger than the outside
diameter of the steel tubes of the'pile membets that
the annular gap between sleeve and tube has a width 16
of between 0.2 and 2 mm, whereby it is ensufed that the
jointed pile will have, and can maintain, necessary
15 straightness and tensile strength simultaneously as the
risk of stripping all plastics material from the pile
-members during joining is avoided. Contributing to the

latter is also the
jointing sleeve has its end surfaces chamfered on the

20 jinside to form a conical portion 17 which assists the

plastic material 3 to be more easily pressed into, and
. compressed in the gap between the sleeve and steel
tubes of the pile members.
According to advantageous embodiments of the

25 jinvention, the joint is made with the jointing sleeve
being heated to at least 175°C,'éuitab1y tp at least
225°C, and preferably to about 300°C, before the tube
ends are inserted into the sléeve, Whereby the plastics
material in:the gap between the sleevehand steel tubes

30 of the pile members will be considerably comptessed
when the sleeve has cooled, and the sleeve thus
obtaining very high rigidity and tensile strength.



diameter of the steel tubes of the pile nenbers that the annular gap

bet ween sl eeve and t.ube has a wdth 16 of between 0.2 and 2 mm whereby it
is ensured that the jointed pile will have, and can maintain, necessary 15
strakghtness and tensile strength sinultaneously as the risk of stripping
all \ptastics material fromthe pile nenbers during joining is avoided.
Contributing to the latter is also the jointing sleeve has its end surfaces
chanfered on the 20 inside to forma conical portion 17 which assists the
plastic material 3 to be nore easily pressed into, and conpressed in the
gap between the sleeve and steel tubes of th® pile nenbers. According to
advant ageous enbodi nents of the 25 invention, the joint is made with the
jointing sleeve being heated to at |east [err],, suitably to at |east [err],
and preferably to ab [anting or% Bee TeBETLAEedare” FRaE: PaF DRED t he
sl eeve, wher ebdelsietipets dxsraraiireréonnédt it ¢othbeheecaastikreptliony ofand
steel tubes 30_of the pnile. ne rs will be considerably conpressed when the
sl eeve has coof8d&™ r?éaﬂf'ﬁfé’% e - 1§ ?a?‘lh?rf&eg‘é?g #‘gh rigidity and
tensil e strengabcordah@eThd thnthet iowent it IrseHlsated to what has been
descri bed abovg4isi ; ctd B CLi Ll o) e i t. For
exanpl e the metﬁ ﬁggl%%@z}%c?roggégéﬁﬁi(}fﬁéiér%%“r‘#é)g% {’Eﬂg sgngg g?‘irllel zabl e
for joining tuBemdexfenad thiaugh ttthey inventiomeis primavidy insendeénti on

is primarily i gbgng@,qnfig,rg j:ﬁi].@i MenHdrs Menbers.
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11 dains: 1. A met hod of producing a jointed steel tube which is

ﬂ“l“mﬂulmlﬂmiu)ﬂ with a thernoplastics which conprises connecting adjacent
a jointing sleeve, the nmethod conprising heating the 5

j 3i nfinb sTeeve and the plastics coating on the tube sections to a highly .

plastic state of the plastics, whereafter each tube section end is pressegc

into the jointing sleeve while heated plastics material at the outer

circunference of the tube section is forced away, 10 the jointing sleeve

havi ng an i nside di aneter somewhat |ess thapithe outside dianeter of the

pl astics coating on the tube sections. 2. A nmethod as clainmed in Caim1l

I n which the 15 jointing sleeve is heated to at least [err]. 3. A

met hod as cl ai @@dims:Claim1 in which the sleeve is heated to at |east

[err]. 20 4.4 7??@%@ Tmd LN e.sle vel
heated to about ‘[err %%O%Sﬁnﬁ% g‘g ﬁn%ﬁn#ﬁdaﬁ%ig ?I’fé’ %
clains in whichst ngtemadéymma# Vtﬁftl'! e theaveplssﬁSCS whliecht ed in
relation to th el e seciions, such that -an
annul ar gap mn§ﬂ8§£§g§§h etme %ﬁ&%ééﬁiz |5§%ﬁﬁ%?%%db%e?meen t he
sl eeve and theJQ%eéin9u5é6§§§b|¢h§ m@thogl Comprrﬁﬂﬁuxheﬁttmalhbd in any
one of thes pre@sﬁhegnaléwavbnawﬂl thel B fAd o iR £he L pgpLube

sections is heateg to a i err before t e.sec |on ends are
inserted into §ﬁ% g?ggv o a ighly plastic state the plastics,

whereafter each tube section end is pressed into the

jointing sleeve while heated plastics material at the U

outer circumference of the tube section is forced away,

10 the jointing sleeve having an inside diameter somewhat
less than the outside diameter of the plastics coating
on the tube sections.

2. A method as claimed in Claim 1 in which the
15 jointing sleeve is heated to at least 175°C.

3. A method as claimed in Claim 1 in which the
sleeve is heated to at least 225°C.

20 4, A method as claimed in Claim 1 in which the
" sleeve is heated to about 300°C.

5. A method as claimed in any of the preceding
claims in which the inside diameter of the sleeve is

25 selected in relation to the ocutside diameter of the
steel tube sections such that an annular gap with a
width of between 0.2 an 2 mm is obtained between the
sleeve and the steel tube sections.

30 6. " A method as claimed in any one of the preceding
claims in which the plastics material on the tube
sections is heated to at least 759C before the
tube section ends are inserted into the sleeve.



12.7. A nmethod as clainmed in any of the preceding clains .
tube section ends to be j.oined are inserted into the sleeve Iﬂyag ﬁ'#ﬂ"}
follows: a first section end and the sl eeve are heat ed; the T '
section end is inserted into the sleeve; the first section end and the
sleede are returned to normal tenperature; the first section end, the

sl eeve and the second section end are heated; and the second section end is
inserted into the sleeve. 10 8. A nmethod as clainmed in any of the
preceding clains in which the sleeve has an internal chanfer at at | east
one of its ends. 15 0O. A method as cl gined in any of the preceding
clains in which the sleeve has an exterior plastics coating. 10. A net hod
of jointing a steel tube substantially 20 as described herein with

reference to yhe acgopBenvandsitagiies thlany AN blcddify driving
conpri sing drliaggﬁa fir ipstee t ube sectlon having an exterior plastics

coating 25 c9% i 18 YH bt §hg tubg gestdon @nds I theidRehALES
exterior plasihgsértedt ingoattedslvene Srecedyicmlad 44 rsdlBowk segond tube

secti ons, the ection ein ol dyced met ho cl ai ny of
t he precedlng g?ggnéécgiog 3 %% JTéeve are(heateé éﬁ% f{kék
5 section end is inserted into the sleeve, the first
section end and the sleeve are returned to normal
temperature; the first section end, the sleeve and the

second section end are heated; and the second section

~ end is inserted into the sleeve.

10. :

8. A method as claimed in any of the preceding
claims in which the sleeve has an internal chamfer at
at least one of its ends.

15 9. A method as claimed in any of the preceding
claims in which the sleeve has an exterior plastics
coating.

10. A method of jointing a steel tube substantially

20 as described herein with reference to the accompanying

N drawings.

4

11. A method’\p11e driving comprism; driving a first
steel tube section having an exterior plastics coat1ng
25 connecting thereto a second steel tube section having
an exterior plastics coating and driving the connected
first and second tube sections, the connecfion being |
produced by a method as claimed in any of the preceding
claims.




