TUBE BODY FOR PRESSURE TRANSDUCER TECHNI CAL FI ELD The present
invention relates to a tube body for a pressure transducer. BACKGROUND ART
" As disclosed in Patent Docunent 1, for exanple, there is known a pressure
transducer in which the residual pressure of concentrated seawater (brine)
flow ng out froma seawat er desalination apparatus equi pped with a reverse
osnobsi s nenbrane is recovered and used as sone of the supply pressure,
thereby raising the seapgherpfOVeEoR CERUBEYRA! RANEHGYERT OM the
conventional range between 8%@6and 90% to 90% or greater. The
pressure transducer disclosed i ntRaagntabogupent 1 is a two-chanber
pressure transducer conposed of cylitndrical tube chanbers 53, 54, etc.
cont ai ni ng respepregenpi $hopatibn ¥@ladardt acw ttoibhedody vEob8a ppoessedet o
a seawat er desalination apparatus in which seawater led in froma

hi gh- pr esgnséupenp 51 is fed to a reverse osnosis nodul e 52, and water that
perneates a reverse osnosis nenbrane inside the reverse osnosis nodul e 52
is extracted as a perneate |iqui PAYXEIPNRARY  as shown in FIG 1. In

FIG 1, the | 57 indicates . a co I dj e f .
appropri at el égg(%ﬁc qsle:% élﬁd%gcﬁeﬁlgtt ?}Ir)\%&t"ﬂ%qgi gt’oﬂ%élgggkgg@h%heq{shﬁﬁechllﬁg
val ve 58, ,and Ot hers coppOReRlnsa Rt 60ni RElich! esnd RRB1EELYM HM¥AMUfre of
Speci fica , In FIG 1, the seawater is fed not only to the reverse
0snosi scapduherszelut sabwatke t hediefd) sitdewifng heyi stbrom6 af tbawhube
chanmber 54 and collected in the tube chanber 54 while pushing on the right

si de of dehelphatbdonSeppard teenoentipned weébhakerrorenswe ¢osnpsisi gembfanpe

pi ston 56 of the tube chanber 54, having already transmtted pressure and
is recovered and used as some of the supply pressure, thereby

raising the seawater power recovery efficiency £from the
conventional range between 80% and 90% to 90% or greater.

The pressure transducer disclosed in Patent Document 1 is a
two-chamber pressure transducer composed of cylindrical tube
chambers 53, 54, etc. containing respective pistons 55, 56, and
a switching wvalve 58 provided to a seawater desalination
apparatus in which seawater led in from a high-pressure pump 51
is fed to a reverse osmosis module 52, and water that permeates
a reverse osmosis membrane inside the reverse osmosis module 52
is extracted as a permeate liguid (fresh water), as shown in
FIG. 1. In FIG. 1, the symbol 57 indicates a control and
adjustment unit for appropriately controlling and adjusting the
pistons 55, 56, the switching valve 58, and other components,
and 60 indicates a non-return valve.

Specifically, in FIG. 1, the seawater is fed not only to
the reverse osmosis module 52 but also to the left side of the
piston 56 of the tube chamber 54 and collected in the tube
chamber 54 while pushing on the right side of the piston 56, and
concentrated seawater on the right side of the piston 56 of the

tube chamber 54, having already transmitted pressure and



decreased in pressure, is therefore pushed by the piston 56 and di scharged
out via a valve 61. Concentrated seawater that has not perneated the

" reverse osnosi s nmenbrane of the reverse osnosis nodule 52 and that has high
residual pressure is fed to the right side of the piston 55 of the tube
chanber 53 and collected in the tube chanber 53 while pushing on the |eft
side of the piston 55, and the residual pressure of this concentrated
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hi gh pressure fesistance and corrosion resi'stance. Therefore, 254 SMO
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t ube chanbers does not inprove beyond 2 mmat a |l ength of 7500 nm and an
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stainless steel is extrusion nolded or cast. Wth this | ow inside dianeter
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the pressure of the concentrated seawater ugaps are forne
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pistons.

The tube chambers (tube bodies) to which the seawater and
concentrated seawater are led in this pressure transducer are
periodically and repeatedly subjected to high pressure (60 to 70
kg/cmﬂ and brought in contact with seawater and concentrated
seawater, and these tube chambers therefore reguire extremely
high pressure resistance and corrosion resistance.

Therefore, 254 SMO or another super stainless steel, or
A890-5A or another two-phase stainless steel, for example,
having a PREN (Pitting Resgistance Equivalent Number (PREN = Cr +
3.3 x Mo + 16 x N [%])) of 38 or greater is used for the tube
chambers of the pressure transducer, the corrosion resistance is

increased with stainless steel having a PREN of 38 or greater,



‘Furt hernore, when the nmaterial of the tube chanbers is stainless steel, the
material is affected by the tenperature and the elongation in the | ength

di rection when pressure is applied (the tube chanbers cause el ongating
deformati on at the application of pressure when the tenperature is high,
e.g., approximately 50C), and the pressure deformation nmust therefore be
taken into consideration. [Prior Art Docunents] [Patent Docunents] [Patent

PNVENTIE | S RTERDED Toretrve  regpelimel iR R et eeTengd in
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therefore provides a highly practical tube body for a pressure transducer
whi ch has exgehéest, pressil e Jedirdle¥ice steelr ORaviing a PREN of 38 or
greater contains much chrome, molybdenum, and nickel, not only
is it costly (the prices of chrome, molybdenum, and nickel are
often unstable because they are market transactions), but the
inside diameter precision of the tube chambers does not improve
beyond *2 mm at a length of 7500 mm and an inside diameter @ of
355, for example, because more heat is applied when the
stainless steel is extrusion molded or cast. With this 1low
inside diameter precision, when the seawater collected in the
tube chambers is supplied by the pressure of the concentrated
seawater, gaps are formed between the tube chambers and the
pistons, and the seawater supply efficiency is reduced.
Furthermore, when the material of the tube chambers is
stainless steel, the material is affected by the temperature and
the elongation in the length direction when pressure is applied
{the tube chambers cause elongating deformation at the
application of pressure when the temperature 1is high, e.g.,
approximately 50°C), and the pressure deformation must therefore
be taken into consideration.
[Prior Art Documents]
[Patent Documents]
[Patent Document 1] JP-A No. 2005-177753

DISCLOSURE OF THE INVENTION

PROBLEMS THE INVENTION IS INTENDED TO SOLVE

The present invention was designed in view of the
circumstances described above, and the present invention
therefore provides a highly practical tube body for a pressure

transducer which has excellent pressure resistance, corrosion



Tesi stance, and tensile strength; which can be manufactured at | ow cost i
conpari son with cases of using stainless steel; and which nakes it possible
" to keep inside diameter precision high. MEANS FOR SOLVI NG PROBLEMS A
summary of the present invention is described with reference to the
acconpanyi ng draw ngs. A first aspect of the invention relates to a

- tube body for a pressure transducer, in which pressure applied to the
interiof_l | ed i qdi.caldly, e foQ e r u
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I nternal peripheral surface 1 of the tube body. A second aspect of

t he i nvenitlonmaledat 6 poséliel & ube bedy f0s5idepdbsseter tpaastsien latglor di ng
to the first aspect, characterized in that the tube body 1 is forned by

wi ndi ng continuous fibers MEANSy@&OR BELVINGNSROBMENG ng or tape w nding.

A third aspect of the invention relates to the tube body for a, pressure
transducer acofWMPREYo ?he SRRonBraspRbt, iBKEREEPRr | 23d FREEREPed nevttibe

body 1 is formed by winding the conti fibers at a singl |
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A first aspect of the invention relates to a tube body for

n
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a pressure transducer, in which pressure applied to the interior
is varied periodically, the tube body for a pressure transducer
characterized in that the tube body 1 1is made of a fiber-
reinforced resin formed by winding fibers in layers, and a seal
iayer 2 is provided to an internal peripheral surface 1 of the
tube body.

A second aspect of the invention relates to the tube body
for a pressure transducer according to the first aspect,
characterized in that the tube body 1 is formed by winding
continuous fibers in layers by filament winding or tape winding.

A third aspect of the invention relates to the tube body
for a pressure transducer according to the second aspect,
characterized in that the tube body 1 is formed by winding the
continuous fibers at a single angle relative to an axial core
direction of the tube body 1.

A fourth aspect of the invention relates to the tube body
for a pressure transducer according to the third aspect,
characterized in that the tube body 1 is formed by winding the
continuous fibers at an angle of 50°%5° relative to the axial
core direction of the tube body 1.

A fifth aspect of the invention relates to the tube body
for a pressure transducer according to the second aspect,

characterized in that the tube body 1 has a layered structure of



‘A fourth aspect of the invention relates to the tube body for a pressure
transducer according to the third aspect, characterized in that the tube
body 1 is formed by wi nding the continuous fibers at an angle of 505
relative to the axial core direction of the tube body 1. Afifth
aspect of the invention relates to the tube body for a pressure transducer
according to the second aspect, characterized in that the tube body 1 has a
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wound angles rel a e axial core direction o
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body for a pressure ?ransducer according to the fifth aspect, characterized

in thatehdectindendbodgdyr l i s conposed of a |ayer forned by w nding the
continuous fibers at an angle of 455 relative to the axial core direction
of the tube bodyxtharabmedtayef fudreretnbyntionli rgletescom i hbousubehepadnt
an angle of 855 relative to the axial core direction of the tube body 1.
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seal |ayg{a@ite $6! e OaRifiN @brer €8l dction of the tube body 1 and a
layer formed by winding the continuous fibers at an angle of
85°+5° relative to the axial core direction of the tube body 1.

A seventh aspect of the invention relates to the tube body
for a pressure transducer according to the second aspect,
characterized in that the thickness of the seal layer 2 is set
to 0.5 mm or greater.

An eighth aspect of the invention relates to the tube body
for a pressure transducer according to the fourth aspect,
characterized in that the thickness of the seal layer 2 is set
to 0.5 mm or greater.

A ninth aspect of the invention relates to the tube body
for a pressure transducer according to the sixth aspect,
characterized in that the thickness of the seal layer 2 1is set
to 0.5 mm or greater.

A tenth aspect of the invention relates to the tube body
for a pressure transducer according to the eighth aspect,
characterized in that both ends of the tube body 1 are provided
with a sealing mechanism for sealing the tube body 1.

An eleventh aspect of the invention relates to the tube
body for a pressure transducer according to the ninth aspect,

characterized in that both ends of the tube body 1 are provided

with a sealing mechanism for sealing the tube body 1.



‘A ninth aspect of the invention relates to the tube body for a pressure
transducer according to the sixth aspect, characterized in that the

t hi ckness of the seal layer 2 is set to 0.5 mmor greater. A tenth
aspect of the invention relates to the tube body for a pressure transducer
according to the eighth aspect, characterized in that both ends of the tube
body 1 are provided with a sealing nmechanismfor sealing the tube body 1.
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t ube body 1. | fth aspect of the invention relates to the tube
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in that the sealing nmechanismis provided with a joining nmechanismfor
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the invention relates to the tube body for a pressure transducer according
to the memleRnt h aspect, characterized in that the sealing mechani smis

provi ded mnth a_j.oini ng. nechani sm f.or 0|n|n he tub anot.her
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seal i ng né%han I'sm t or sea ing t y using a 21 to
join a £}98ifgetisled  1HSQDAOr Kb O%ELRAING iR Al is Obrbleakuaberiodya 1,

to aretaining ring 24 placed in a concavity 26 provided to the internal
peri phejeinsmsf agecipinide tidye bedyhihg the tube body 1 and another
member.

A fourteenth aspect of the invention relates to the tube
body for a pressure transducer according to the twelfth,
characterized in that a sealing mechanism is used for sealing
tﬁe tube body 1 by using a bolt 21 to join a closing 1lid 7, used
for closing up the end part of the tube body 1, to a retaining
ring 24 placed in a concavity 26 provided to the internal
peripheral surface of the tube body 1.

A fifteenth aspect of the invention relates to the tube
body for a pressure transducer according to the thirteenth
aspect, characterized in that a sealing mechanism is used for
sealing the tube body 1 by using a bolt 21 to join a closing 1id
7, used for closing up the end part of the tube body 1, to a
retaining ring 24 placed in a concavity 26 provided to the
internal peripheral surface of the tube body 1.

A sixteenth aspect of the invention relates to the tube
body for a pressure transducer according to any of the first
through fifteenth aspects, characterized in that a peripheral
surface of the tube body 1 is provided with an inlet/outlet for

leading in or leading out fluid from the peripheral surface, and



‘A fifteenth aspect of the invention relates to the tube body for a pressure
transducer according to the thirteenth aspect, characterized in that a

seal ing nechanismis used for sealing the tube body 1 by using a bolt 21 to
join a closing lid 7, used for closing up the end part of the tube body 1,
to aretaining ring 24 placed in a concavity 26 provided to the internal
peripheral surface of the tube body 1. A si xteenth aspect of the
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| eading in or leading out fluid fromthe peripheral surface, and the
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1 and anot her nenber. A seventeenth aspect of the invention relates
to the bode Huody éompresguessuteansdnsdtcacaousnd ngot @ranyodf thee first
through fifteenth aspects, characterized in that_the bursting strength is
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t he tube bod of _a_press ransgucer according to the sixteenth aspect,
charact%F??Eétﬁnl?hgﬁ Fﬂeyégr%??ﬁﬂ strength is 68 to 105 kg/ cn®. EFFEET OF

THE lNVENﬂ(%& eighteenth aspect of the invention relates to the tube
body for a pressure transducer according to the sixteenth
aspect, c¢haracterized in that the bursting strength is 60 to 105
kg/cm?.

EFFECT OF THE INVENTION

The present invention, due to a configuration such as the
one described above, is a highly practical tube body for a
pressure transducer which has excellent pressure resistance,
corrosion resistance, and tensile strength; which can be
manufactured at low cost in comparison with cases of using
stainless steel; and which makes it possible to keep inside
diameter precision high.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic explanatory drawing of a pressure
transducer;

FIG. 2 is a schematic explanatory side view of the present
example;

FIG. 3 is an enlarged schematic explanatory perspective
view of the end part of the present example;

FIG. 4 is an enlarged schematic explanatory longitudinal
sectional view of the end part of the present examp;e;

FIG. 5 is an enlarged schematic explanatory longitudinal

sectional view of the end part of Additional Example 1;



‘The present invention, due to a configuration such as the one descri bed
above, is a highly practical tube body for a pressure transducer which has
excel l ent pressure resistance, corrosion resistance, and tensile strength;
whi ch can be manufactured at | ow cost in conparison with cases of using
stainless steel; and which nakes it possible to keep inside dianeter

preci sion high. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1lis a

schemat i c g%@natsorysdra W aﬂlgiggdprma&lté a@?tg‘i!ﬁﬁﬁtory 10@&&1415 a

schemati c anatory side view of the present exanple 3 1s an

enl ar geg s onEt lxﬁl@c%péﬂn@&@réfn@%éf)@%f VEayi €Y6041 tieakpme pajt of the
present exanpl e; FIG 4 is an enlarged schematic expl anatory

| ongi t udi nalFEeCct 70ohal ani enlefrgelde ssiitbnearitc odxgplengrasentrexangpéetional
FIG 5 is an enlarged schematic explanatory |ongitudi nal sectional view of
t he endview tobof AQgHE i bkl Exmmpde e3 1,

FIG. 8 is a schematic explanatory perspective view o©f the
spacer of Additional Example 3;

FIG. 9 is an enlarged schematic explanatory cross-sectional
view of Additional Example 4;

FIG. 10 is a schematic explanatory perspective view of the
spacer of Additional Example 4; and

FIG. 11 4is a graph showing the results of an internal
pressure breaking test.

BEST MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the present invention are briefiy
described with reference to the diagrams while indicating the
effects of the present invention.

The present invention is a tube body 1 made of a fiber-
reinforced resin composed of fibers wound in 1layers and is
configured with a seal layer 2 provided to the inside surface,
and therefore has excellent pressure resistance, corrosion
resistance, and tensile strength, and can be manufactured at low
cost compared with stainless steel.

Therefore, the present invention can be used in a stable
manner for a 1long period of time and has excellent cost
properties even when used in a pressure transducer requiring
extremely high pressure resistance, corrosion resistance, and
tensile strength.

Furthermore, due to the tube body being formed, for
example, by filament winding or tape winding, the strain during

cured molding of the resin is much less than the strain during



'FIG 6 is an enlarged schemati c explanatory | ongitudi nal sectional view of
the end part of Additional Exanple 2; FIG 7 is an enlarged schematic
expl anat ory cross-sectional view of Additional Exanple 3; FIG 8 is a
schematic expl anatory perspective view of the spacer of Additional Exanple
3; FIG 9 is an enlarged schematic explanatory cross-sectional view
of Additional Exanple 4; FIG 10 is a schematic explanatory
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is a grap whng the results o nterna pressure I ng test.
or casting of stainless steel), the inside diameter precision is

therefore improved over (made higher than) that of a stainless
steel tube body, the gap between the piston and the inside wall
of the tube body 1 can be made as small as possible when a
piston is provided in the tube body, for example, and more
efficient pressure transmission is made possible.

The configuration elongates less readily under the applied
pressuré than in a stainless steel tube body, the lengthwise
elongation is not feadily affected by temperature, the
configuration has even better dimension stability, and the
configuration can be used satisfactorily even in high
temperatures, such as in warm seawater near the equator.

In cases in which, for example, the tube body 1 is formed
by winding continuous fiber at an angle of 50°+5° relative to
the axial core direction of the tube body 1, or the tube body 1
is configured from a layer made by winding continuous fiber at
an angle of 45°%5° relative to the axial core direction of the
tube body 1 and a layer made by winding the fiber at an angle of
85°+5°, the tensile strength is improved even further, and the
tube body can be used satisfactorily without the risk of
rupturing or the 1like over a long period of time even when
repeatedly affected by continual stress.

EXAMPLES

Specific examples of the present invention are described
based on the drawings.

The present example 1is a tube body for a pressure
transducer provided to a seawater desalination apparatus such as
is shown in FIG. 1, wherein the pressure applied to the interior

is periodically wvaried, the tube body 1 being cylindrical and



"BEST MODE FOR CARRYI NG OUT THE | NVENTI ON Preferred enbodi nents of
the present invention are briefly described with reference to the diagrans
while indicating the effects of the present invention. The present
invention is a tube body 1 nade of a fiber-reinforced resin conposed of
fibers wound in layers and is configured with a seal layer 2 provided to
the inside surface, and therefore has excellent pressure resistance,
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seawat er near the equator. . .
relative to the axial core direction of the mandrel (the axial

core direction of the tube body 1) by conventional filament
winding, the epoxy resins are cured by heating, the mandrel is
then removed, thereby forming a cylinder, and the resulting
cylinder is used as the tube chamber (the tube body 1} of the
pressure transducer described above. The resins are not limited
to epoxy resins, and polyester resins, vinyl ester resins, and
other resins may be used; and the fibers are not limited to
glass fibers, and carbon fibers and other fibers may be used.
The winding method is not limited to filament winding, and tape
winding or sheet winding may be used.

In the present example, the aforementioned angle o is set
to +50° (+50° and -50° meaning that the length directions of the
fibers include mutually orthogonal directions, but since they

- have the same angles relative to the core, they are included in
a single angle in the present example) in order to ensure a
predetermined tensile strength, and the tube body 1 is formed by
winding the continuous fibers at a single angle of +50° relative

to the axial core direction of the tube body 1.
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In cases in which, for exanple, the tube body 1 is forned by w nding
continuous fiber at an angle of 505 relative to the axial core direction of
t he tube body 1, or the tube body 1 is configured froma |ayer nade by
wi ndi ng continuous fiber at an angle of 455 relative to the axial core
direction of the tube body 1 and a | ayer made.by winding the fiber at an
angl e of 855, the tensile strength is inproved even further, and the tube
body can be e at | sf orj i th t [ far rings I L ke
over a long %zrtq%% %}’r%fsl%% g}#e‘%p%ﬁén%epea e%ll%gg f%c#%%b%%ﬁ%%%lg%
stress.g LES in whidPethbl GRS difed NEnpiesentid n¥ent ien ge°,
descri bed based on the draw ngs. The present exanple is a tube body
for a pressUfleet ransIiCalar ®4 degdittabd yseaddueedesalithahi oa appagat ust
such as is shown in FIG 1, wherein the pressure applied to the interior is
peri odit£abf¥5Var aed, thiee ttullze oty 1 beivnavyl iandrilal - laxkremdet vicure
fiber-reinforced resin conposed of continuous fibers wound in |ayers by
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the present exanple is not limted _to a.s t ey _desal [ nation apparat us
and cant&PEB° b tue 1P dh APP ’Faf’_&s *iﬂ%ﬁ cﬁgé%{%ﬁo‘f%e#oré:é& sa@_go_ %‘?Eé_
menbrang, Lo £XLL aGle Spf Ut 'L',?ﬁ:ie ofodLf £r el CANCeRlsd5eONfay SPEFrned | ¥y ! N
t he presen'te exanple, glass fibers

winding the continuous fibers at a single angle of +85°45°

relative to the axial core direction of the tube bedy 1. The
configuration has excellent tensile strength in this case as
well.

2 seal 1layer 2 having a thickness of 0.5 mm or greater
(preferably 1.5 mm or greater) 1is provided to the internal
peripheral surface of the tube body 1. The thickness of the
seal layer 2 1is set to approximately 3 mm in the present
example. This seal layer 2 is formed by tape winding. The
internal peripheral surface of the tube body 1 is smooth with
substantially the same djiameter due to this seal layer 2, the
gap between the external periphery of the piston and the
internal peripheral surface of the tube body 1 is as small as
possible when a piston is installed, and pressure can be
transmitted satisfactorily when the seal layer 2 is used in a
pressure transducer. The presence of the seal layer 2 also
improves the internal peripheral surface strength and suppresses
abrasion from the sliding of the piston as much as possible. 1In
the present example, a case of a piston being installed was
described above, but the present invention can also of course be
applied to a tube body type which does not have a piston.

Both ends of the tube body 1 are provided with a sealing

mechanism for sealing the tube body 1, as shown in FIGS. 3 and
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~ inpregnated with resins including epoxy resins and their curing agents are
wound (helically) continuously in the necessary anmount on a cylindrical
 mandrel at a predetermned angle a relative to the axial core direction of
the mandrel (the axial core direction of the tube body 1) by conventional
filament w nding, the epoxy resins are cured by heating, the mandrel is
then renoved, thereby formng a cylinder, and the resulting cylinder is

used as, t he oLuRe (GRATRE! (Hhe L41be ROd Dol oh NEsPLRRTILE HANBUIP  tug

descri b4e'd ag ns are imted to epoxy resins, and pol yester
resins,pyify! seghar nhesl S, kb dein ¢ §SkpsewtYobesugedriantd himdd bexs
are not limted to glass fibers, and carbon fibers and other fibers may be
used. Téeiyk ngepgsmeEidiatkd Sabobokhnmidmis tof f ithamantbeni ekdingl;ard ¢hpeing

wi ndi ng or sheet wi nding nay be used. In the present exanple, the

af or emehtd ohewhaoll ésasesugellyt cobbectsd &ed tIB0 anshriurfadmtof hehe erighes
directions of the fibers include nutually orthogonal _directionps, but siPce

t hey hakedyhd shyre thfgl ekud ePlitfe o RoF2, Ot 253 amd il t8edads L
single angle in_the present ex le) in qrder to .ensure edet er mi ned

t ensi | é“%’??ﬁngtﬁ?Pand%Eﬁg tdﬁ’é&g%&%ef i & c?rrrred{eotyonvﬁ%rfdi ?1%% he?%og{rﬁ?%%ﬂs
fibers Lngl &,an f 1Y e dd€ ek Abps aLe 1 ish €CthONyR] ok he
t ube bo%éll%n%p' eoPI %ﬁﬁe) p(_r%ggré%t exlarrpl e, the tug‘epgoﬁyll_sk)las a ©
singl e-{RYSE HeUelsUrerd Nrebingbriba abpr gragki ofmskangl eand ish set riegh0d,
but the angle may be suitably adjusted wthin a range of 505, and the tube
body 1 peyvhase demwken- |dyer etlosingctliire toapdsdaheofenmd sngifdeel aferthe
formed by wi nding the continuous fibers at a single angle of 455 relative
to the twbal boskve #irechi gveifl t RRopdaBE bbby T abdl aFe6ut 3F déheayRr¥eserfred
by wi nding the continuous fibers at a single angle of 855 _relative to the

axi al c®¥e™BtPect DM oy“-’rteﬁ’é”“ttub‘?e"?f?;‘?ﬁ/e 1?STkﬂel%%nFPBgF§PFSH HS _8§cé:lc1 it
tensi | eagiée 1'tﬁs§:gh§ 328 s e\ge:colef'r aqbq ytc_;L fni]ﬁ%{émqn 2t VEDEe abota}éd

th
t hi ckness ofgg.g mm or greater (pre greater) is provi
to the spieppabpRebirBber als Sthbageeabuliie ¢xdhitsdindinr 1. adbe tihipkdegbové-t he
seal layer 27is set to approximately 3 mmin the present exanple. This seal
| ayer 23ésciopsedwindiape adnedtigon The itHer Gabeper iiphetlad subkadedf abe
tube body 1 is snmooth with substantially the same dianeter due to this seal
| ayer 2welheagaphéetembhnghweekariaml periphery of the piston and the

i nternal peripheral surface of the tube body 1 is, as snal| as possjble when
a piston is Tﬁé?aﬁ?é&l}ngn&eﬁﬁéﬁr"‘e 1Sa PRy 19ethomi i %%’f?%?%c‘f‘ﬁ?i"??lﬁﬂen

e ook 2y B il sHBr bR iR ISR Y Sl AWROUESE mdWiSe P! Oo8HEE 4 B LiEy D

| ayer 2M%8fs t fre o peripheral surface stieng

SuUppr essgs ﬁeﬁﬂihﬁnmfeaﬂghti@ﬁ Shicdi@ Ofs thlie BRUBLOM @ScPedads PREST BEfew! N
t he present "exanple, a case of a piston being installed was descri bed

above, hyiethe @raIQRE iiMeNtilpd €Rberhad ehrcauveseifbalmpptiesine hidube
body type which does not have a piston. Both ends of the tube body 1
are prozndediswecbhfageeal sy rbeltatitead grtwkdidigs the andenbbeyll, cas bhown
'n FlGSﬁsgdan securely connect the flange 12 of a tube member 11 which
has this flange 12 to the external surface of the closing 1lid 7.
In the drawing, the symbol 13 is an O ring provided between the
closing 1id 7 and the flange 12 of the tube member 11, 14 is a
washer, 15 is insertion holes through which bolts 6 are
inserted, 16 is insertion holes through which the stud bolts 10
are inserted, and 18 is an aeration hole.
The example shown in FIGS. 3 and 4 shows a case in which a

sealing mechanism referred to as a so-called external coupler is

used, but a sealing mechanism referred to as a so-called
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‘4. Specifically, the sealing nechanismis configured fromstud bolts 5 and
nuts 6 threaded into screw holes 4 drilled into the thick parts fornmed at
both ends of the tube body 1; a closing lid 7 which is securely connected
to the end surface of the tube body 1 by the stud bolts 5 and nuts 6 and
which is made of netal, FRP, PEEK (pol yether ether ketone), PES (polyether
sul fone), or FRTP (fiber-reinforced thernoplastics) in which these resins

ol asi ngt AL HoRR IR Bb i adL el TR 8 PR et BRI 178

cl osi ng surface o tu metal closing |i1d 7
I's usedsidh henpregent exapl enfhecpsesenheexadRliag 3id S0 Sopdt e ach 5p as
to be able to wthstand pressures of 60 to 105 kg/cnR in the tube body

duri ng epeiBnt igndoimeberpeesthke int@rRadlc @erigdieriad tdvwe faey e feasos | theck

wi nding direction of the fibers in the tube body as well as the sealing
mechanilsedy 1 is Thosedembi by Wedhaniiorniesd mridh dedoditt iRla joiai petainer
mechani smfor_ joining the closing lid, 7 and another_  nmenher. Specjficall

the j oi Hipg h&diasiad ndPudds SPRERHLIY s 20 BRVAIESE i ilo EE?eV\?‘IFlB?’é%a%

drilled info the external surface of the.clpsing lid 7,.a IS configured
so thaip?ﬁE%%eg?hds%Bﬁ?ge1%Pa% nﬁggeigoéﬁn?bea%s%%OY% %%Qﬂ#%lygtonnect t he
flange 12 of e ﬂﬁﬂﬁ 11 i tdy s: Ll an 2 e

surface of tﬁ% %ﬁgsing §EL7.t n %ﬁg&%ﬁaﬁﬁ%gigt%quy%bgrgf%a?g gﬁ%%n?%%%
provi degspet ween oshe £ Hsi PEnkid rinandrHike fiangeadaqofint ke datheavingbez7 11,
14 is a washer, 15 is insertion holes through which bolts 6 are inserted,
16 is ipserided heal ahe himughnahi phripkestilld swlfissel G far ehensebeedodndl 18
is an aeration hole. The exanple shown in FIGS. 3 and 4 shows a_case
in whi cénd weathnguppentai sher ehépiagrt iag 4ol 138 I8 taF Al TERUpFeF is

used, but a_ sealing nechanismreferred to as so-¢al |l_ed )
closing up %he space between the c%osgng 13% 7 and the internal

peripheral surface (the seal layer 2) of the tube body 1. In
FIG. 5, the tube member 11 is placed so that the flange 12 of
the tube member 11 is clamped between the retainer ring 24 and
the closing 1id 7, and the configuration is designed so that the
flange 12 of the tube member 11 and the closing 1lid 7 are both
joined to the retainer ring 24 by the bolt 21. The inner ring
23 1is not a necessary member, and the inner ring 23 (and the
concavity 27) may be left out depending on the extent to which
the retainer ring 24 and the concavity 26 are engaged (the
support strength).

The configuration may also have an inlet/outlet provided to
the peripheral surface of the tube body 1 for 1leading in or
leading out fluid from this peripheral surface, and a Jjoining
mechanism provided to this inlet/outlet for joining the tube
body 1 and another member, as in Additional Example 2 shown in
FIG. 6. In FIG. 6, the inlet/outlet has an in/out hole 28%
drilled into the peripheral surface of the tube body 1 and a
cylinder body 31 provided to the in/out hole 29 and having a

ridge 30 at one end, wherein the ridge 30 of the cylinder body
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internal coupler as in Additional Exanple 1 may al so be used as shown in
FIG 5. Inthis case, the closing lid 7 substantially equal in dianeter to
" the internal peripheral surface of the tube body 1 is closed up by being
joined with a bolt 21 to a retainer ring 24 placed in a concavity 26
provided in the internal peripheral surface of the tube body 1, as shown in
FIG 5. In the drawi ng, the synbol 22 is a nut threaded over the bolt
21 23 js . . . . a4 o Lty .0 . . o
ot er nal® i REFR 08 JRLES, b5 BRERTopR1AaT0R0RYE o bBANHE A i
retai nefyfd fith PheMhd™ai SsdPerdcd i 68 Ere ehvsi BBaypP 1t he 1gpagR katayaeny t he
closing Iid 7 and the internal peripheral surface (the seal |ayer 2) of the
t ube bathe lsythbof| 88 3s Ghesdaper tmibesr linterpbaketgs ahiehaty ltidefd angiy 12
of the tube nmenmber 11 is clanped between the retainer ring 24 and the
closinglidivh &he tehaecualli grraipherik desfgnedodo theattebe Pbpdwngd .13 Yof
the tube nmenber 11 and the closing lid 7 are both joined to the retainer
ring 24921 He Bbrg. 235 Thedi ARet PRAF12S ifOThGHead iRs ddearSParmiRatveshy
the inner ring 23 nd.the concavity 27) may be. | ef t dependi on the
ext ent tsl?vﬁ?'gﬁorf‘hé?r Ebsi r’ré’ltelri‘iﬁ§k2%‘ga ?cﬁge cig%c%@f&t gﬂ% 8Pe "Mda§&d ?{]he
support r ) e.conf is IO I j nl

provi det(ﬁ "TF ole{%gpgée’l p Ié(ri ai-msﬁ%f gcég’gﬁj q%‘ﬁeqtn&%g 1%’33‘3 n%a;é%roqjlqreéag'lnﬁy}ﬁgﬂo%

| eadi ngriutadl i di61RM Whi scier i pher antednlake, andaa jioAniingg meaaii s
provided to this inlet/outlet for joining the tube body 1 and anot her
menber ,Irasthis Acllsé ) onalr-Exapptieviaiskovn breklkcBest pilpe)Fldan Ge thwvided
inlet/outlet has an in/out hole 29 drilled into the peripheral surface of

t he tublerdioty theirkike drdnderhiehlyi SmereowEREtieat he in/out hole 29 and
having a ridge 30 at .one end, wherein the ridge 30 of the ¢cylinder _bod 31
is interl ockKE wePREAAVEREEPPOT nﬁoﬁr&d\}‘b‘t?f‘gp}:‘&vit%’@d ?%1%%@; ngé’fiﬁal 1
peri pheral surface of .the tube. L0 th i RY, e.:sy .33 1S a
shap rilnngt?%ro?kn:tneql g&k?‘ngu%%elc%%fyr%égg{lggdy;%%g% Egt héegle;(' e;’%ri%léloriél
peri phefal sl facengint hg e RPAY dne34nt8r8BcRihbNGrodrel 322 dded not
packi ng for sealing the space between the bottom of the interl ocking groove
32 and sderbopeaur haae aofspdeer i 8gemdde ol REp i mag jpei ninuy iiduide ook g
groove in which a Victaulic joint or the like interlocks as a joining
mechanisme 1idgdi30cafetha Tyihnded waldve 3(la andeddiresipigpa)ak arebieorad ded
i nsi de the tube body, which is_nore practical. The configuration is
not |inf4®etRre9d ?ﬁet}é?l iR B 31 ithEerARRIAG™ G (i PAVERE iantté’rgl’l NG Rfe
groove 32 as in ditional anpl e. 2 shown i.n E 6. The j.nterlockin

gr oove %?%%edc% °H #9r nk ?ngnd%gespgélé:rve% r?gjggeof S ben;%t_?%rvrlgadled
bet me%é{ﬁg}é% 30rfhctheagylinndeiaNodh A1 BRdhile BNLELRA! iReTdRier &
surface of the tube body 1, the spacer 37 having a top surface shape
conforrimy el em@ tAwmcuioredh shapap0é Uhishdwi einalrrper.i pheswd sornfacehids
in Additional Exanple 3 shown in FIGS. 7 and 8 and Additional Exanple 4
shown ispdd«3S. 3D had &0.scHiissl lspphcear 871 trasubted- ehbabed ibamibdlchy aille eltop
shape in which the top surface 37a thereof has a convex curvature so_as to
conf or FFEIARE t BdacohkavecEurhias ufe SPRYPE IMEIRATAT SHeFPpHEt altOs UFPRERTHT

t he tube body 1, and the center_has an i sertign hole 37h through which the
Lrunk GLETR. EJPI ROBC A6y STVFENT R S ee ANBEEFBRAI RCAHIGE o3 SHEVFAT

FIGS. 7.an i l,e i i f cki 40, Fe U a
Seati nhouhs, it BARIPLC | BadNitlh cale PACKLB0S Ot pdorBitn B Ao

peri phegbosgti f 388 caf e tueRexbody knandeyhendédo®ocdy of1the cyhiaeesabody

31, and Additional Exanple 4 shown in FIGS. 9 and 10 is an exanple in which

0 ringsaddd®itiéahal cEnam@las I hehsweal iing FEGBer .7 lamd 8 is an example in
which flat packings 40, 41 are used as sealing members provided
between the spacer 37 and both the internal peripheral surface
of the tube body 1 and the ridge 30 of the cylinder body 31, and

Additional Example 4 shown in FIGS. 9 and 10 is an example in

which O rings 42, 43 are used as the sealing member. In
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"Addi tional Exanple 4, the bottom end opening peri pheral edge 37c of the
insertion hole 37b of the spacer 37 is chanfered while an O ring pl acenent
groove 37d is formed in the top surface 37a of the spacer 37, and O rings
are placed in both the chanfered portion of the bottom end opening

peri pheral edge 37c and the O ring placenent groove 37d. In Additional
Exanples 3 and 4, the cylinder body 31 can be restrained by the ridge 30
wi t hout ﬂggﬁ t ap i r LR Q150 i j r

peri phepfél#&e%ur aceﬁ%%rgéﬁée ?Ubgﬁgogg’%?kﬁar?%dt %\g%tn:é%lg brbot:’élliﬂ/i‘i){l erc}tgﬁ bnid %ehi3n7nced
accordiggl ne inserdd&nVhodingrangke cha Rehiceal 3angle)creimfidyed antirwicls
fibers of the tube body 1 according to the present exanple is set to 500 as
descri hedr ahgvplabeihetpongrebes Fdipdofdreedisinf thet tbe Fuchiface0® Tanah

| ength with the same structure as described above, repeatedly applying a
pr essurghef spageNPa3 Tt hansan® priextsur args RIRCest edBurkodxethed sitaierrd
structure is used as a_tube body of a pressure transd 100, 0Q0 ti nes,

S uger)
and medRRFFHP tPE ERBuRCLSPMe SRR T PREIPRAERh 83?809?& 7€ tUbe
body before and after this_pr ure plication, .t t ,of__el gngat.i on
was 0.9%1$%1Bg?ﬁ?%e?hegﬁngguﬁz%applﬁ%a%?%ﬁéﬁﬂﬁab.Egaﬁﬁgggtgr nﬁe4ﬁr§%g%re
appl i cat eL869" 81 IdaBSe SYecesafinkly Honfid Medagbatk ot RE RN Ll
eIongaf%%ﬁgkgéglégéﬁaﬁgeéﬁﬁvenea ter 100,0068$epeated %ressure
appl i caldeas, chhe ralrhUCtan € Wase £XdEICIMY Y §e6bseanBt2t 0 ie) ongad | ointanthEven
areas subjected to repeated pressure could be used stably for a | ong period
of ti nepedhgheembonutbacthiof ithdetulevetioty e tdral due tvbepbiodyzilngcame
helical angle, the fibers are arranged properly relative to the pressure
exert edoé¢ nthienedmeecvdiegtyon of the tube. It was confirmed that the sane

ef fects where achi eved when the tube_boqd had nmul ti.-l ayered structure
conposed of Hhei MM %y &G neld b)}le\(l){n% 1 aflﬁge&onfjfnu g fTRRFEURY SN

I . t, h j I t
outsi aet agEe Bl v ob 2ak Bl T SOERPIhEL TRy (BEPeLHED Gl 2E

rel ativget orbhesgxi gk gekerdbedChibdnof Yute dpdie iy up both ténddecsane
structure as descri bed above, both ends of a tube body 7500 mMmin |length
were clasethyp afddar ¥60,0000mr eprat Bengriessuiteh appled cabimenssatrubt9rdPaast he
applied pressure was gradually increased, and the burst pressure was

measur edes gpbredhibhvehe nePesdecd WP ingvma, PEREEBERNG Lt Ife I MRH chithe
value 41.4 MPa which was six tinmes 6.9 MPa as showm .in FIG 11, and it as
successFHPF yPEBRFVFRe@St hRE PFESHUES TS MG FRsS StFreients use

secause, L ne, PLEREN, SKAMRI LS O A °Y 3R :8E3CE) Do 8DAYE. cifiRsh! easa

=3 a2
exanpl e ﬁas very excell ent” pressure resistance, corrosion resistance, and

tensiley,siLePRohl. taRd £AGuRE BRNUEDGhGE efot 1hovate COBhgtham steivildesSos
steel. Therefore, the present exanple can be used in a stable manner for a
| ong pethed tabe i BRARNGefaseexand | @ft:e@osthix opeetsasee\sarp Mitvat iused thea
pressure transducer requiring extrenely high pressure resistance, corrosion
resi st amgeyntandft ehonbetdpnemgish.0.96 mm reidre nbhe, PraesUhe| derdiaabier
precision is inproved overtgnade hi gher than) that of a sta%nless st eel

tube boed Oh@8gdP" bat heen thEe BHATH AnPRPhEC hteBe wadher&t e tHbe¥dBdy

1 can be nade as.small as, possibl.e, a nore efficient pr A

transnigg?ﬁﬁsfghﬁgﬁe %ﬁ%@%%T%& 1?&9%0&%F3UF§FT%ﬁ:eP%ng§ gggﬁgégnre%%f?§?

than a gﬂgh&é&%@&@%ﬂ@@e 1009% 00t NEep SHOLDWH$E 8L 2BIAIHON dt s ,f ealE! Y

affected by tenperature, the configuration has even better dinension

stabi |l i §¥ruaPdrth@as extremely resistant to elongation, and even areas
subjected to repeated pressure could be used stably for a long
period of time. The reason for this is believed to be that due
to optimizing the helical angle, the £fibers are arranged
properly relative to the pressure exerted in the length

direction of the tube. It was confirmed that the same effects

where achieved when the tube body 1 had a multi-layered
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configuration can be used satisfactorily even in high tenperatures.
Consequently, the present exanple is an extrenely practical exanple which
has excell ent pressure resistance, corrosion resistance, and tensile
strength; which can be manufactured at | ow cost in conparison with cases of
usi ng stainless steel; and which nmakes it possible to keep inside dianeter
preci sion high. CLAI M 1. A tube body for a pressure transducer in

whi ch pgme&&réppéax%ééht%% 'Q{%eriﬁ)&léé gve%d SHn@ﬁ G2 | Yoi RS gt UPRe

body for "a pressure transducer aracterized'in t at t he t'ube body~i s nade

of a fl@@ﬁt&ﬁuaﬁerch@e&@SIart formedghy Wmding fsbersibnivayeis, tiedarigeal
| ayer is provided to an internal peripheral surface of the tube body.

2. The tube hodgctobnaofir eheunabler arsijtiCeramt cor doungs ide clayer 1formed by
characterized in that the tube body is fornmed by w nding continuous fibers
in | ayewénByngi karemonkingong dribease abi mdl rapgle of £85°:5° relative to

the axial core direction of the tube body 1.

With the same structure as described above, both ends of a
tube body 7500 mm in length were closed up after 100,000
repeated pressure applications at 6.9 MPa, the applied pressure
was gradually increased, and the burst pressure was measured,
upon which the pressure was 45.7 MPa, exceeding the reference
value 41.4 MPa which was six times 6.9 MPa as shown in FIG. 11,
and it was successfully confirmed that the pressure resistance
was sufficient.

Because the present example is configured as described
above, the present example has very excellent pressure

' resistance, corrosion resistance, and tensile strength, and can

be manufactured at lower cost than stainless steel. Therefore,
the present example can be used in a stable manner for a long
period of time and has excellent cost properties even when used
in a pressure transducer requiring extremely high pressure
resistance, corrosion resistance, and tensile strength.

Furthermore, the inside diameter precision is improved over
{made higher than) that of a stainless steel tube body, the gap
between the piston and the inside wall of the tube body 1 can be
made as small as ©possible, and more efficient pressure
transmission is made possible. The configuration elongates less
readily than a stainless steel tube body, the lengthwise
elongation is not readily affected Dby temperature, the

configuration has even better dimension stability, and the
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3. The tube body for a pressure transducer according to claim 2, ,
characterized in that the tube body is fornmed by w nding said continuous

~ fibers at a single angle relative to an axial core direction of the tube
body. 4. The tube body for a pressure transducer according to claim
3, characterized in that the tube body is forned by w nding said continuous
fibers at an angle of 50050 relative to the axial core direction of the

t ube bo . . The, t ube bod r e sd aceQrdi o]
claim 2‘?3%%% ETS %%‘?%edmﬁaﬁl t h%te th‘és{agbea%%téﬁ/éi&ags@%ﬁ%ger% St rugﬁure 0 Irltwo
or nore.layersthPedhi ch said continuous fibers are wound at different
single angles relative to the axial core direction of the tube body.

6. The tube beflyedoentl P eshyr presansds@mpaecdrdiaty docéme Iy Spractical
characterized in that the tube body is conposed of a |layer formed by

wi ndi ngesampl eonwhhobus hisbe rscatl lam tangiressfuzkss red bt farce o0 t deragsbpn
core direction of the tube body and a | ayer fornmed by w nding said
cont i NUBBSLFFPRES, aBngn &AMl f SBEsngERat Whd o ¢ AR é!}aré%aé’tdirreé’ct?'bn
of the tube body., 7. The, tube body for a pressure transducer
accor di hg"t 6°8Failf SO SR L EY FRASERaP Tt HE csl%?é’s”?eﬁs S Featd

| ayer is 5; ter. . 8. 2 The. o . ure
transd u‘é%jr?g}éc%%]?%ls njgg?%gé? %5%34?6 cﬁ%?%c%lé%‘ggdg%%“fgﬁg? ?ﬁgé? fgﬁ ﬁﬁéggﬁ of
said seal layer is set to 0.5 nmor greater.
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9. The tube body for a pressure transducer according to claim®é,
characterized in that the thickness of said seal layer is set to 0.5 mmor

greater. 10. The tube body for a pressure transducer according to
claim8, characterized in that both ends of the tube body are provided with
a sealing nechanismfor sealing the tube body. 11. The tube body for

a pressure transducer according to claim9, characterized in that both ends
of the tube body are provided with as6eghidng nmechani smfor sealing the tube

body. 12. The tube body for a pressure transducer according to claim
10, charactefizedai nthhat sahg Seakl NG MEhaiHeB | ScRiMdd etk W ih awhDERi Ng
mechani sm for joining the tube body and anot her nenber. 13. The tube

body f oprespieeswpplireansducethacdatdirigrt oisl aranildd opeartiadiealigd ithé hat
sai d sealing nechanismis provided with a joining nechanismfor joining the
t ube botiybandosiyot her merpegssure transdupert yBwitsstheriged preddate the

transducer according to claim 12, characterized in that a sealing pechani sm

i s usedtyRe Bedri A§ male bk BodyPBY - GELRGOECREI FoEdT LTIV P FHa9
used for,closin p the end part of h(itube.bsod o—\troar%tainin in

pl aced hbﬁr%oﬁg‘a ?X/e"bsf'ov?ﬂgdatos?#e At &F nal p%?lpjﬁ%?%l gurafnacgn%‘?r'?%]e
tube bqggripheral surface of the tube body.

2, The tube body for a pressure transducer according to
claim 1, characterized in that the tube body is formed by
winding continuous fibers in layers by filament winding or tape
winding.

3. The tube body for a pressure transducer according to
claim 2, characterized in that the tube body 1is formed by
winding said continuous fibers at a single angle relative to an
axial core direction of the tube body.

4. The tube body for a pressure transducer according to
claim 3, characterized in that the tube body is formed by
winding said continuous fibers at an angle of 50°%5° relative to
the axial core direction of the tube body.

5. The tube body for a pressure transducer according to
claim 2, characterized 1in that the tube body has a layered
structure of two or more layers in which said continuous fibe¥s
are wound at different single angles relative to the axial core
direction of the tube body.

6. The tube body for a pressure transducer according to
claim 5, characterized in that the tube body is composed of a
laver formed by winding said continuous fibers at an angle of
45°+5° relative to the axial core direction of the tube body and
a layer formed by winding said continuous fibers at an angle of

85°+5° relative to the axial core direction of the tube body.
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15. The tube body for a pressure transducer according to claim 13,

characterized in that a sealing nechanismis used for sealing the tube body
by using a bolt to join a closing lid, used for closing up the end part of
the tube body, to a retaining ring placed in a concavity provided to the

i nternal peripheral surface of the tube body. 16. The tube body for

a pressure transducer according to any of clainms 1 through 15,

characteriz %ﬁl%t ngge %}ﬁr@!’rsgrf dénn d h@{g#P gggy alc%ogrdq\ﬁl ded,

with anrnle7out g in or romthe

peri phegpligusf acgarabdel-iSeanliet /1t eéhé StH!'L@MhQEQ Wt ka3 g caeralnglayer

mechani smfor joining the tube body and anot her nenber.

The tube

body f oig ast ess Ul 5 thmnsHugesae£ording to any of clainms 1 through 15,

characterized in that the bursting strength is 60 to 105 kg/cn®.

18.

The tube body. f orTlke prebsuredy afisdueerpasporek ngrevsdhaem Bgcording to

characterized in that the bursting strength is 60 to 105 kg/cn®.

claim 4, characterized in that the thickness of sald seal laver

is set to 0.5 mm or greater.

9. The tube body for a pressure transducer according to

claim 6, characterized in that the thickness of said seal laver

is set to 0.5 mm or greater.

10. The tube body for a pressure transducer according to

claim 8, characterized in that both ends of the tube body are

provided with a sealing mechanism for sealing the tube body.

11. The tube body for a pressure transducer according to

claim 9, characterized in that both ends of the tube body are

provided with a sealing mechanism for sealing the tube body.

12. The tube body for a pressure transducer according to

claim 10, characterized in that said sealing mechanism is

provided with a joining mechanism for joining the tube body and

another member.

13. The tube body for a pressure transducer according to

claim 11, characterized in that said sealing mechanism 1is

provided with a joining mechanism for joining the tube body and

another member.

14. The tube body for a pressure transducer according to

claim 12, characterized in that a sealing mechanism is used for

sealing the tube body by using a bolt to join a closing 1lid,

used for closing up the end part of the tube body,

to a

retaining ring placed in a concavity provided to the internal

peripheral surface of the tube body.
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15. The tube body for a pressure transducer according to
claim 13, characterized in that a sealing mechanism is used for
sealing the tube body by using a bolt to join a closing 1lid,
used for closing up the end part of the tube body, to a
retaining ring placed in a concavity provided to the internal
peripheral surface of the tube body.

16. The tube body for a pressure transducer according to
any of claims 1 through 15, characterized in that a peripheral
surface of the tube body is provided with an inlet/outlet for
leading in or leading out fluid from the peripheral surface, and
the inlet/outlet is provided with a Jjoining mechanism for
joining the tube body and another member.

17. The tube body for a pressure transducer according to
any of claims 1 through 15, characterized in that the bursting
strength is 60 to 105 kg/cm®.

18. The tube body for a pressure transducer according to
claim 16, characterized in that the bursting strength is 60 to

105 kg/cm?®.
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