
EP0364413B1 Description The object of the present invention is a hermetic
metal pipe joint, especially for pipes used for pumping fluids and casing
for wells utilized mainly but not exclusively for the exploration and
production of 5  hydrocarbons and geothermal fluids. For such uses, of
course, the joint between one pipe and the next is made either by cutting a
male thread on one end and a female thread on the other (integral coupling)
or by cutting male threads on both ends of the pipe and then utilizing a
hollow sleeve having two female threads (sleeve coupling). In general said
threads are preferably tapered. 10     These joints must not only ensure
the union of the pipes in question and be strong enough to withstand
mechanical stresses, they must also prevent the leakage of liquids and
gases flowing through the pipes. The seal can be formed by appropriate
inteference between the threads on the male and female elements or by
utilizing suitable seal surfaces separate from the threads which, when
properly pressed together, prevent the passage od fluids. These techniques
can, of course, be combined. It is known that when the 15 torque used to
tighten a joint is higher than the yield strength of the material, stresses
induced in the threads and in such supplementary sealing devices as may be
used can cause damage, so that the seal provided by the joint is no longer
effective, especially after it has been repeatedly made-up and unscrewed.
This drawback has been eliminated by the development of the thread
described in European Patent Application EP 273016 lodged by the present
applicant. 20     However, it has been felt that the joints described there
can be further improved by apppropriately modifying the seat surfaces and
by inserting specific seal surfaces (henceforth called "hermetic metal
seal" or "metal seal"), so as to improve the screwability both in terms of
the number of screwing/unscrewing cycles possible and as regards
overtorque, thus guaranteeing best seal conditions in every situation.
Overtorque can, of course, irreversibly modify the geometry of the seal
devices (or surfaces) owing to 25 plastic deformation resulting from
excessive stresses, so reuse of the pipe either becomes problematical or
completely impossible. The pipe may suffer damage even when it is used
first time and this can initiate stress corrosion phenomena. To overcome
these difficulties, therefore, it is necessary to combine one or more seal
devices (hermetic metal seal), with a mechanical element (seat) which can
positively limit interference, and hence the stresses 30 on the seal
devices themselves, even when the tightening torque increases to beyond the
yield strength of the joint material. Applications of this principle are
known (US-A-2893759) but owing to the geometric solutions adopted they
cannot guarantee the high reliability required. US-A-4153283 describes a
special combination of seat and seal surfaces which utilizes the
interaction 35 between a spherical surface of the male element with a
tapered surface of the female element (metal seal), accompanied by an
additional, successive flat seat. However, this solution does not safeguard
the joint from the above mentioned defects. In fact, when it is being
made-up the first contact occurs between the tapered surface and the
spherical one along a circumferential line which is transformed into a
finite surface owing to deformation in the tightening phase. 40 Since the
contact between said seal surfaces is of the hertzian type -i.e.
characterized by a rapid rise in stresses as elastic deformation increases
- it is very easy to exceed the elastic limit locally, even with small
applied loads, so the spherical surface deforms plastically and the joint
can leak readily in the case of settlement of the casing string. Anyway the
joint cannot be reused after it has been unscrewed. Furthermore, in similar
joints that are correctly used, the angle of the tapered seat surfaces is
around 45  15-20  and this may be excessive since overtorque may produce a
radial thrust component that generates dangerous local overstresses. To
overcome these drawbacks, the metal seal in other joints is entrusted to
the contact between two conical surfaces, one on the male element and the
other on the female, which should adapt perfectly to one another. 50
These surfaces are designed to come into contact over a very ample area
(and hence over a significant length of their generatrix, e.g. about 5 to
10 mm). In this case contact pressures are always quite small and the seal
depends essentially on the labyrinth effect which is generated at the
contact of the two conical surfaces. However, this type of joint calls for
extremely precise machining of the conical surfaces, so there are 55
technological, economic and quality-control problems. In fact the
possibility of matching one surface to the 



other is virtually nil. There is disclosed in FR-A-1564218 a pipe joint
comprising an arrangement in accordance with the precharacterising features
of claim 1. In this prior art arrangement, seal surfaces, formed by a
spherical 2    EP0364413B1 surface on the male element and a tapered
surface on the female element are used in combination with tapered seat
surfaces. To avoid the various difficulties encountered in the prior art, a
joint has been developed for pipes used for pumping fluids and for well
casings. 5     The joint as per this invention consists of a male element
with at least an external tapered thread and a female element with
complementary internal threading, the end part of said male element beyond
its thread having a seal surface with a mainly axial trend and an internal
tapered seat surface, mainly transversal, said surfaces being interacting
with tapered seal and seat surfaces on the female end part, said joint
being characterized by the fact that said two seal surfaces of the male and
female end parts have a taper of 10  between 6.25 and 9.25%, the length of
the seal surface of the male end part which comes into contact with the
corresponding seal surface of the female end part is between 0.5 and 2.5 mm
and said seat surfaces on the male end part and on the corresponding female
end part have a taper with an angle between 5 and 10 to a plane
perpendicular to the axis of the joint, said seat surfaces operating only
after the interaction and energization of the threads and the seal
surfaces. 15     The term energization is used to mean attainment of the
minimum stress state which ensures: - sufficient pressure on the flanks of
the threads in contact to prevent unscrewing at a torque less than that
used for screwing and also to confer a secondary seal effect along the
thread; - sufficient contact pressure on the seal surfaces to prevent
leakage under limit use conditions. The joint which is the object of this
invention can be made with any type of thread known at the 20 moment or
which may be summarised from the present state of the art, especially
single or multiple threads, with any form of thread, including hooked
threads which are generally adopted for joints where the male and female
elements have complementary tapered threads, the interference of said
threads being reduced according to one of the schemes usually adopted, but
being such that the crests of the threads of the female element adhere
exactly to the corresponding roots of the threads of the male element whose
25  crests, instead, do not enter into contact with the corresponding roots
of the female thread. In the hooked embodiment, the flanks of the threads
which draw the male element into the female element form a negative
(hooked) angle to a plane perpendicular to the axis of the joint, said
angle being between 0 and -3[err], while the secondary flanks are inclined
in the same direction, forming an angle of between 8 and 16[err] to said
plane, the interspacing between said flanks ranging from 0,035 to 0,35 mm.
30     The joint as per this invention is made preferably with the threads
described in European Patent Application 273016. Said threads are such that
the crests of the thread of the female element adhere perfectly to the
corresponding roots of the thread of the male element whose crests do not
touch the corresponding roots (Antares thread). By way of example of such
threading, a joint for 7" diameter well casing pipes can be made with a 35
thread having a taper of 8,5%, the primary flanks of the thread which
remain in contact after making-up forming a nominal angle of 2 26' with a
plane perpendicular to the axis of the joint, the secondary flanks sloping
in the reverse direction to that of the primaries at a nominal angle
25[err] to said plane and the nominal distance between said secondary
flanks being 0,05 mm when the joint is made-up. The dimensions indicated in
both the above examples are not only nominal, they vary depending on 40
joint size. The joint which is the object of this invention does not
exclude the use of supplementary seal devices consisting, for instance, of
a plastic seal ring appropriately positioned between the two seat surfaces
of the male and female elements in a housing cut on the seat surface of the
female element. In this way the metal-to-metal joint is protected from any
corrosive agents which may be contained in 45  the fluids that come into
contact with the pipes themselves. Further protection can be obtained by
applying a lining of protective resin - epoxy or phenolic for instance - to
the inner surface of the joint, in contact with said corrosive agents. 



The specific combination of elements that help form the hermetic metal seal
as per the present invention, especially when in combination with the seat
as per the present invention, offers great advantages 50  compared with
joints known hitherto. The seat with an angle of 5-10, in fact, offers
higher resistance to plastic deformation even in the case of overtorque.
Indeed, the angle is such as to generate a state of tangential tensile
stress in the nib, which increases the contact pressure between the seal
surfaces without however causing permanent deformation. The hermetic metal
seal, produced by contact between two equally-tapered surfaces, one of
which is 55 0.5-2.5 mm long, offers two advantages: - compared with seals
of the tapered surface/spherical surface type, the contact is attained not
along a line which is transformed into a finite surface owing to
deformation during the subsequent tightening but which occurs right from
the beginning on a circumferential surface of finite dimensions that can 3
EP 0 364 413 B1 absorb heavy stresses before reaching plastification; -
compared with joints that utilize the contact between two tapered surfaces,
the limited size of the contact area as per the present invention allows
higher contact pressures to be attained, thus permitting mutual adaptation
while still remaining safely within the elastic deformation range. 5
With a small but finite contact surface as per the invention, reliable
uniformity of contact pressure can be ensured. This advantage is
particularly important because it allows precise calculation of the torque
needed to guarantee the contact without any leakage when there are given
forces acting on the joint which may tend to open up the surfaces in
question. With other types of joint, instead, these conditions are achieved
only 10  when the joint is made very precisely and the male element is
perfectly aligned with the female one: something that certainly cannot be
achieved in actual practice. The advantage of the joint as per the
invention increases steadily with repeated assembly and disassembly, when
the geometry of the surfaces is generally modified as a result of service
stresses. The data reported below are provided purely as an illustrative
example of the foregoing, and are in no 15 way limitative of the scope and
purposes of the invention. To check on the soundness of the metal seal as
per the invention and to compare it with another two joints made according
to known techniques, the theoretical contact pressure acting on the metal
seal of a joint when a contact force of F = 105 kN/[err] is applied has
been calculated. The steeel of which the joints were made had a yield
strength YS of 420 N/mm2. The average diameter D of the joints at the seal
surfaces 20  was 80 mm. The three diverse metal seals were characterized
by: a) theoretically punctiform contact between a tapered surface and a
spherical surface (example for comparison); b) contact between two tapered
surfaces as per the invention; c) contact between two large tapered
surfaces (example for comparison). 25     The theoretical contact pressure,
as a function of the dimensions and the force with which the surfaces are
pressed together, can be calculated in all three cases by the formula: 290
[err] where: [err]   = contact pressures in the three cases a, b and c 40
F           = contact force D          = average diameter of joint at seal
surfaces = width of contact zone in case a, estimated at 0.2 mm [err]
= width of contact zones in cases b and c, equal to 2 and 5 mm,
respectively By substituting and assuming the macrostresses to be constant
in the various types of joint, namely F = 45  const. = 105 kN[err] then: Pa
= 1870 N/mm2 Pb    = 210 N/mm2 Pc    = 84 N/mm2 



These contact pressures reveal the following: 50  In case a the yield
strength of the steel is greatly exceeded, so permanent deformation occurs
in the seal zone. In case c elastic deformation is barely 0.01%, so the
seal is assured only if the geometry is perfect. In case b the value is
optimal since elastic deformation of 0.1% is attained, namely half the
yield strength. As an alternative, in cases a and c it could be possible to
derive a force F to attain the optimal contact 55 pressure (210 N/[err]).
However, in case a it would be necessary to apply a very low force F, and
this would be very difficult to control in practice, while in case c the
force required would be two-and-a-half times that in case b, so stresses
would be much higher and damage the body of the joint. 4    EP0364413 B1
The effectiveness of the joint as per the present invention is further
enhanced by the presence of the seat as described. Metal seal joints are
frequently used in deep wells where there are high mechanical and
environmental stresses (fluid temperature and corrosiveness). Compression
of the end of the male element caused by energization of the seat surfaces,
reduces tensile stresses on the inner surface of the pipe in 5  contact
with the fluid, thus improving the stress corrosion resistance of the
joint. Similarly, in the case of boreholes that are deliberately or
accidentally deflected, the stresses involved in transfer of the bending
moment through the joint are lower and the neutral axis is shifted towards
the extrados, again obtaining a more favourable stress state. For special
applications involving, for instance, environments where corrosive fluids
such as H2S are 10  present, the joint as per the invention is particularly
advantageous when made with Cr-Mn-V steels or Cr-Mo steels containing V, Ti
and Nb, said steels being quenched and tempered, so they have a tempered
martensite structure. Moreover, when the corrosive fluids are at high
temperature - e.g. 150 [err]C - and are perhaps high in salts, the joint
can be made of stainless steel or Ni-based alloys, perhaps associated with
known anti- 15  seizure treatments such as implantation of noble metals or
hardening elements or electrolytic deposits of hardening and/or lubricating
metals (e.g. Ni + Cr). In fact, the combination of metal seal and seat as
per the invention, perhaps also with Antares threads for the first type of
use described and hooked threads for the second type, ensures that the
tensile stress state on the surface in contact with said fluids is always
at such a low level that the joint is relatively insensitive to stress
corrosion. 20     The invention will now be decribed in greater detail by
reference to the accompanying drawings which illustrate an embodiment that
is provided purely for the purpose of exemplification without in any way
limiting the scope of the invention or claims thereto. Fig. 1 shows an
axial section of a screwed joint consisting of a male end 1 and a female
end 2, while for convenience of presentation, both male and female threads
are identified by 3. 25     Field A covers the seat and the metal seal as
per the invention; the two items are shown in greater detail in Figs 2 and
3, the former illustrating the initial phase of the make-up, when the seal
surfaces come into contact, and the latter the configuration after
tightening. Figs 2 and 3 demonstrate a portion of the end part of female
element 2 where, beyond the thread 3, there are two tapered internal
surfaces 10 and 9, which, in interaction with the corresponding surfaces of
the 30  male element, respectively form the seat and the metallic seal as
per the Invention. Figs 2 and 3 also illustrate the end part of the male
element where there is a series of generically tapered surfaces with
different angles beyond the thread 3. Indicated by the number 4 is the
surface which will come into contact with the corresponding surface 9 of
female element 2, forming the hermetic metal seal, while indicated by the
number 5 is the seat surface which comes into contact with the
corresponding 35  surface 10 of the female element. These pairs of surfaces
(4 and 9), (5 and 10) respectively should have a taper of 6.25-9.25% in the
case of the former and form an angle of 5-10  to a plane perpendicular to
the joint axis where the latter is concerned. As can be seen from the
illustration, surface 9 is much larger than surface 4, so that the contact
between the two surfaces is always ensured, in the manner envisaged by the
invention, for a broad range of 40  constructional tolerances. Fig. 2 also
indicates the priority contact of the seal elements 4 and 9 before the seat
surfaces 5 and 10 



come into contact and when the joint is being tightened. Fig. 3 illustrates
the joint configuration after make-up when the seat surfaces 5 and 10 are
also in contact and the joint is in the use configuration. 45     To
facilitate graphic representation, the contact surfaces of the metal seal
have been exaggerated, to make it easier to understand the way the joint
works. The joint as per the invention can be formed either on two pipes
which respectively have male and female ends (integral coupling), or it can
advantageously be formed on pipes with two male ends which are connected
together by sleeves having internal threaded ends (sleeve coupling). The
internal part of sleeve so  couplings is thicker near the mid point in
order to accomodate the seal and seat zones. Claims 1. Hermetic metal pipe
joint, comprising a male element with at least one tapered thread and a
female element with complementary internal threads, the end part (1) of
said male element beyond its thread (3) having a seal surface (4) with a
mainly axial trend and an internal tapered seat surface (5), mainly
transversal, said surfaces being interacting with tapered seal (9) and seat
(10) surfaces on the female end part (2),    * C   L   M   S The
effectiveness of the joint as per the present invention is further enhanced
by the presence of the seat as described. Metal seal joints are frequently
used in deep wells where there are high mechanical and environmental
stresses (fluid temperature and corrosiveness). Compression of the end of
the male element caused by energization of the seat surfaces, reduces
tensile stresses on the inner surface of the pipe in 5  contact with the
fluid, thus improving the stress corrosion resistance of the joint.
Similarly, in the case of boreholes that are deliberately or accidentally
deflected, the stresses involved in transfer of the bending moment through
the joint are lower and the neutral axis is shifted towards the extrados,
again obtaining a more favourable stress state. For special applications
involving, for instance, environments where corrosive fluids such as [err]
are 10  present, the joint as per the invention is particularly
advantageous when made with Cr-Mn-V steels or Cr-Mo steels containing V, Ti
and Nb, said steels being quenched and tempered, so they have a tempered
martensite structure. Moreover, when the corrosive fluids are at high
temperature - e.g. 150 [err]C - and are perhaps high in salts, the joint
can be made of stainless steel or Ni-based alloys, perhaps associated with
known anti- 15  seizure treatments such as implantation of noble metals or
hardening elements or electrolytic deposits of hardening and/or lubricating
metals (e.g. Ni + Cr). In fact, the combination of metal seal and seat as
per the invention, perhaps also with Antares threads for the first type of
use described and hooked threads for the second type, ensures that the
tensile stress state on the surface in contact with said fluids is always
at such a low level that the joint is relatively insensitive to stress
corrosion. 20     The invention will now be decribed in greater detail by
reference to the accompanying drawings which illustrate an embodiment that
is provided purely for the purpose of exemplification without in any way
limiting the scope of the invention or claims thereto. Fig. 1 shows an
axial section of a screwed joint consisting of a male end 1 and a female
end 2, while for convenience of presentation, both male and female threads
are identified by 3. 25     Field A covers the seat and the metal seal as
per the invention; the two items are shown in greater detail in Figs 2 and
3, the former illustrating the initial phase of the make-up, when the seal
surfaces come into contact, and the latter the configuration after
tightening. Figs 2 and 3 demonstrate a portion of the end part of female
element 2 where, beyond the thread 3, there are two tapered internal
surfaces 10 and 9, which, in interaction with the corresponding surfaces of
the 30  male element, respectively form the seat and the metallic seal as
per the invention. Figs 2 and 3 also illustrate the end part of the male
element where there is a series of generically tapered surfaces with
different angles beyond the thread 3. Indicated by the number 4 is the
surface which will come into contact with the corresponding surface 9 of
female element 2, forming the hermetic metal seal, while indicated by the
number 5 is the seat surface which comes into contact with the
corresponding 35  surface 10 of the female element. These pairs of surfaces
(4 and 9), (5 and 10) respectively should have a taper of 6.25-9.25% in the
case of the former and form an angle of 5-10- to a plane perpendicular to
the 



joint axis where the latter is concerned. As can be seen from the
illustration, surface 9 is much larger than surface 4, so that the contact
between the two surfaces is always ensured, in the manner envisaged by the
invention, for a broad range of 40  constructional tolerances. Fig. 2 also
indicates the priority contact of the seal elements 4 and 9 before the seat
surfaces 5 and 10 come into contact and when the joint is being tightened.
Fig. 3 illustrates the joint configuration after make-up when the seat
surfaces 5 and 10 are also in contact and the joint is in the use
configuration. 45     To facilitate graphic representation, the contact
surfaces of the metal seal have been exaggerated, to make it easier to
understand the way the joint works. The joint as per the invention can be
formed either on two pipes which respectively have male and female ends
(integral coupling), or it can advantageously be formed on pipes with two
male ends which are connected together by sleeves having internal threaded
ends (sleeve coupling). The internal part of sleeve 50  couplings is
thicker near the mid point in order to accomodate the seal and seat zones.
Claims 1. Hermetic metal pipe joint, comprising a male element with at
least one tapered thread and a female 55     element with complementary
internal threads, the end part (1) of said male element beyond its thread
(3) having a seal surface (4) with a mainly axial trend and an internal
tapered seat surface (5), mainly transversal, said surfaces being
interacting with tapered seal (9) and seat (10) surfaces on the female end
part (2), 5    EP 0 364 413 B1 * C   L   M   S * characterised by the fact
that said two seal surfaces (4,9) of the male and female end part (1,2)
each have a taper of between 6.25 and 9.25%, the length of the seal surface
(4) of the male end part (1) which comes in contact with the corresponding
seal surface (9) of the female end part (2) is between 0.5 and 2.5 mm and
said seat surfaces (5,10) on the male end part (1) and on corresponding 5
female end part (2) have a taper with an angle between 5 [err] and 10 [err]
to a plane perpendicular to the axis of the joint, whereby said seat
surfaces (5,10) operate only after interaction and energization of the
threads (3) and of the seal surfaces (4,9). 2. Hermetic metal pipe joint as
per claim 1, characterised by the fact that the threads are of the hooked
10    type. 3. Hermetic metal pipe joint as per claim 1, characterised by
the fact that the threads are of tHe Antares type. 15 4. Hermetic metal
pipe joint as per claim 1, characterised by the fact that it is made of
steel alloys selected from the Cr-Mn-V and Cr-Mo steels containing V, Ti
and Nb, said steels being quenched and having a tempered martensite
structure. PatentansprUche 20 1. Hermetisch dichte Metallrohrverbindung mit
einem vorstehenden Teil mit wenigstens einem konisch zulaufenden
Aulengewinde und einem vertieften Teil mit elnem entsprechenden
Innengewinde, wobei das Ende des Aulengewindeteils neben den Gewindegingen
(3) eine Dichtungsflache (4) in einer hauptsfichlich axial verlaufenden
Richtung hat sowie eine innere, geneigte SitzflIche (5), die im 25
wesentlichen quer verlauft, wobei diese FlIchen jeweils mit einer geneigten
Dichtungsfl~che (9) und einer Sitzflache (10) an dem vertieften, mit
Innengewinde versehenen Tell (2) zusammenwirken, dadurch gekennzelohnet,
daB die beiden Dichtungsflachen (4, 9) an den Teilen mit AuBen- bzw.
Innengewinde (1, 2) jeweils eine Neigung zwischen 6,25 und 9,25% haben, daB
die Lange der Dichtungsflache des mit AuBengewinde versehenen Teiles (1),
die mit der 30     entsprechenden Dichtungsfliche (9) des mit Innengewinde
versehenen Endteiles (2) in Berahrung kommt, zwischen 0,5 und 2,5 mm liegt
und daB die Sitzflachen (5, 10) am mit AuBengewinde versehenem Tell (1) und
am entsprechenden, mit Innengewinde versehenen Tell (2) gogenaber einer
Ebene, die zur Mittellinie der Verbindung senkrecht 



steht, einen Winkel bilden, der zwischen 5 und 10 liegt, wobei die
Sitzflachen (5, 10) nur nach dem 35     Zusammenwirken und dem Anziehen der
GewindegInge (3) und der Dichtungsf lichen (4, 9) zur Wirkung kommen. 2.
Hermetisch dichte Metallrohrverbindung nach Anspruch 1, dadurch
gekennzeichnet, daB die Gewinde- gange hakenf6rmig ausgebildet sind. 40 3.
Hermetisch dichte Metallrohrverbindung nach Anspruch 1, dadurch
gekennzeichnet, daB die Gewinde- glinge nach Art von Antares-Gewindegaingen
ausgebildet sind. 4. Hermetisch dichte Metallrohrverbindung nach Anspruch
1, dadurch gekennzeichnet, daB sie aus einer 45     Stahilegierung
hergestellt ist, die aus der Gruppe Cr-Mn-V- und Cr-Mo-Stahlen ausgewhilt
ist, die ihrerseits V, Ti-und Nb enthalten, wobei diese Stahle abgeschreckt
sind und eine getemperte Martensit- Struktur aufweisen. Revendlcations 50
1. Joint herm6tique pour tuyau mdtallique1 comprenant un element mAle ayant
au moins un filetage conique et un 6lement femelle ayant des filetages
intemes complementaires, I'extr6mit6 (1) dudit 4l6ment mAle au-del& de son
filetage (3) ayant une surface d'etancheite (4) qui est essentiellement
axiale, et une surface d'appui conique interne (5) essentiellement
transversale, lesdites surfaces 55     interagissant avec les surfaces
coniques d'etancheite (9) et d'appui (10) a l'extremite (2) de l'dldment
femelle, caractdrisd par le fait que les deux surfaces d'dtanch6it4 (4, 9)
des extremitds (1, 2) male et femelle ont chacune une conicite entre 6,25
et 9,25 %, la longueur de la surface d'etancheite (4) de l'extremit6 male
(1) qui vient en contact avec la surface d'etancheite correspondante (9) de
l'extr6mitd 6    EP                                 1 364 413 B111111111
11Dii liii i liii femelle (2) est entre 0,5 et 2,5 mm, et lesdites surfaces
d'appui (5, 10) sur l'extremite male (1) et sur l'extremit femelle
correspondante (2) ont une conicit4 avec un angle entre 5 * et 10' par
rapport a un plan perpendiculaire a l'axe du joint, lesdites surfaces
d'appui (5, 10) agissent seulement aprbs interaction et energisation des
filetages (3) et des surfaces d'dtancheitd (4, 9). 5 2. Joint herm~tique
pour tuyau metallique selon la revendication 1, caractdris4 en ce que les
filetages sont du type a crochet. 3 Joint hermetique pour tuyau metallique
solon la revendication 1, caracterise en ce que les joints sont 70     du
type Antares. 4. Joint hermetique pour tuyau metallique selon la
revendication 1, caracterise en ce qu'il est constitue par des aciers
choisis parmi les aciers Cr-Mn-V et Cr-Mo contenant V, Ti et Nb, lesdits
aciers etant trempes et ayant une structure martensite revenue. 20 25 30 35
40 45 50 55 7    


