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DESCRI PTI ON PI PE MOLDI NG DI E AND RESI N Pl PE MOLDED BY PIPE MOLDING DIE 5
Technical ‘Field The present invention relates to a pipe nolding die and a
resin pipe nolded by the pipe nolding die. Background Art 10 A
pi pe nolding die is enployed for manufacturijng an elongate resin pipe such
as a pol ypropyl ene pipe and a pol yethyl ene pipe that are used as, e.g., gas
pi pes. The pipe nolding die is supplied, froma resin extruder, mnth a

nol ten kneaded resin (The nolten kneaded 15 resin will hereinafter be

termed a "nolten resin".) defined as a gpyrgpseia@l for the resin pipe. The
supplied nolten resin is discharged finally in the formof a resin pipe as

an extrusion nol ded progygy MEBiNG sie ANs Red1ovee veLdED nBYhe die.
According to procedures 20 thereof, the nolten resin supplied into

the die is tenporarily expanded i n apqpE mMOLDANG ®A&pe, and thereafter
gradually throttled dowmn into a pipe in the end that has a dianeter
corresponding to an application. In general, the pipe nolding die is

basical ly
5 Technical Field
The present invention relates to a pipe molding die

and a resin pipe molded by the pipe molding die.

Background Art
10 A pipe molding die is employed for ﬁanufacturing an
elongate resin pipe such as a polypropylene pipe and a
poiyethylene pipe that are used as, e.g., gas pipes.
The pipe molding die is supplied, from a resin
extruder, with a molten kneaded resin (The molten kneaded
15 resin will hereinafter be termed a "molten resin“,)
defined as a raw material for the resin pipe. The
supplied molten resin is discharged finally in the form of
a resin pipelas an éxtrusion molded product from the die
via a flow path within the die. According to procedur?s
20 thereof, the moltén resin supplied into the die is
temporarily expanded in a cylindrical shape, and
thereafter gradually throttled down into a pipe in the end
that has a diameter éorresponding to an application.
In general, the pipe ﬁolding die is basically
25 constructed of a die part, a throttle part and a land
part. The die paft forms the molten resin supplied in

from a resin extruder in a cylindrical shape. The



®

25 - constructed of a die part, a throttle part and a |land part. The
die.part forns the nolten resin supplied in froma resin extruder in a
cylindrical shape. The -2- throttle part gives a rectifying effect by
throttling the cylindrical nolten resin fed,in fromthe die part. And the

| and part uniforns a flow velocity of the résin. Then, those constructive
parts are each concentrically 5 arranged i n sequence from an upstream
side to a downstreamside in a flowng direction of the nolten resin. The

resin pipe as R 1S ig-dTRidRE I Gl FAMY adteed By ﬂkh.eo’@izpfn&l)éﬁe{; ng

di e described above is required to have no ununiformity i'n terms of wall 10
thi ckness. Nagghindrlidad mRfAWdredddial fud Noffridm i tHeraserpage. And
configuration and an outer surface configuration of the resin pipe be
concentri cal | y themlagide ganthdmistormsve  low cralssesegtobnthét résihecause
probl ens as shown in the follow ng 15 items (1)-(3) mght arise if
t he pi pe has t mhamuribfagendonstruetive [paktesare each concentrically

5 arranged in sequence from an upstream side to a downstream

side in a flowing direction of the molten resin.

The resin'pipe as an extrusion molded product
manufactured by the pipe molding die described above is
required to have no ununiformity in terms of wall

10 thickness. Namely, it is required that both of an inner
surface configuration and an outer surface configuration
of the resin pipe be concentrically complete rounds as
viewed in cross-section.

It is because problems as shown in the following

15 items (1)-(3) might arise if the pipe has the ununiformity

in wall thickness.
(1) It is undesirable in terms of external appearance.
(2) A core deviation tends to occur when in a butt seam
fusion to fuse end surfaces of the pipe by butting them
20 with each other. )
(3) Contaminations and flaw on the surface of the pipe are
undesirable for joining a joint to the pipe by fusion, and
therefore the pipe surface is required to be cut. In that
case, an outer peripheral surface of the pipe is fixed by
- 25 a jig, and the pipe surface is cut by a cutting tool while
moving the cutting tool along the pipe. If ununiformity

in wall thickness is large, however, the pipe can not be



(1) -it is undesirable in terns of external appearance. (2) A core deviation
tends to eccur when in a butt seamfusion to fuse end surfaces of the pipe
by buttlng t hem 20 wi th each other. (3) Contanminations and flaw on
the surface of the pipe are undesirable for 4 0ining a joint to the pipe by
fusion, and therefore the pipe surface is required to be cut. In that case,
an outer peripheral surface of the pipe is fixed by 25 ajig, and the
pi pe surface is cut by a cutting tool while noving the cutting tool along

the pipe. |If ugHpiebem t}aella leHei Gl Ascdifisd B HEhdWEYFEdnéEe Gn PEhean
not be - 3- unlkorngg hel d E?lthe fﬁ%ﬁbecause of the rugd%gness on the

pi pe surface, piph sheraesyl witdmithd efesulighthde thdre mightxee pofirmhy
and a slackened portion to nake the pipe unstable. Further, since a

di stance bet weghxkle pauitdonS and a siadkenedﬁp¢tmaqnFmpfmahd,bvetpepﬁig and
the cutting tool is not uniform an adhesion is poor, and a conplete round
can not be obt ans¢édbdeen Eunthmn, Fincacidistange \kebiween| theuoutay is to
appear. A cutting quantity .

5 surface of the pipe fixed by the jig and the cutting tool
is not uniform, an adhesion is poor, and a complete round
can not be obtained even when cut off. Besides,
unevenness in cutting is to appear. A cutting quantity
must increase in order to prevent the unevenness in

10 cutting, and correspondingly a more extra of pipe raw
material is needed.

| Such being the case, it is a general practice that a

flow of the resin extruded from the die is kept constantly
in whichever position on a flow path within the die to

15 uniformize the wall thickness of the resin pipe to be
molded by the pipe molding die. Mefhods of enhancing a
rectifying effect and a throttle effect are effective in
terms of keepiﬁg constantly the flow of the resin through
the flow path.

20 For making an attempt to enhance the rectifying
effect and the throttle effect as well, the die must be -
increased in size. When increasing the size of the die, a
pressure necessary for flowing the molten resin has to be
risen. Furthermore, if the pressure rises, a temperature

25 of the molten resin increases enough to easily deteriorate

the resin or to cause an excessive luster on the pipe

surface to such an extent as to be visually undesirable,



must- i ncrease in order to prevent the unevenness in 10 cutting, and
correspondi-ngly a nore extra of pipe raw material is needed. Such being the
case, it is a general practice that a flow of the resin extruded fromthe
die is kept constantly in whichever p03|t|on on a flow path within the die
to 15 uni form ze the wall thickness of4the resin pi pe to be nol ded by
the pipe nolding die. Methods of enhancing a rectifying effect and a
throttle effect are effective in terns of keeping constantly the flow of

th th fl '
enhance the r BT TR TR0 SRECTHBEIRPCRF) 3 EPPndPELED BROALLELR Then
be i ncr eased i n éﬁ@rwf%ﬁésésw%f‘gediézs 8f okNendi Bxt2uBEESHUER pe

necessary for 8% en resin-has to e risen. Furthernore, if the
pressure rises,; a tenpegature 25 of the nolten resin increases enough
to easily deteriorate the resin or to cause an excessive |luster on the pipe

surface to such an ex4gabvas,t aceerdingakby thadesstabbg, the present
15) inventors, it has proved that the ununiformity in wall
thickness is to occur even when making an endeavor to
enhance the rectifying effect and the throttle effect in
the technologies contrived so far in the case of
manufacturing a pipe that is equal to or larger than 8 mm
10 in wall thickness.

It is an object of the present invention to provide a
pipe molding die capable of simply preventing an
occurrence of ununiformity in wall thickness of a resin
pipe irrespective of a degree of desired dimension of the

15 wall thickness of the resin pipe, and also a resin pipe

molded by this pipe molding die.

Disclosure of Invention
A pipe molding die according to the present invension
20 comprises a throttle part defined as.one of constructive
parts thereof. This throttle part includes a core, a
shell part fitted to the core, and a resin reservoir as 2a
.portion of a flow path. The flow path being formed
between the core and the shell part. A molten resin as a
25 pipe raw material flows through the flow path.
The resin reservoir is provided in at least one of

the core and the shell part and takes a ring—like shape



resulting in a devaluation of a commercial product. Then, pressure
ti.ghtness of the die and of the extruder nust be increased. Moreover,
according to the tests by the present 5 i nventors, it has proved that
the ununiformty in wall thickness is to occyr even when naki ng an endeavor
to enhance the rectifying effect and the tﬁrgtfle effect in the

technol ogies contrived so far in the case of nanufacturing a pipe that is
equal to or larger than 8 mm 10 in wall thickness. i s an obj ect of

t he present i”VEELEBHsEQiB;R§nQec nRi-RS 99kdi _g @q%:ﬁgyga #Hiﬁ%rgﬁé’with

preventing an oCcurrence o ormty 1n wall esi n pipe

irrespective Oftﬁedegh%§aﬂfa§§§'E%Qt@&@ﬁns'@%f@hé¥“3ﬁH§ resin Wdervoir

thi ckness of thé resin pipe, and also a resin pi pe nolded by this pipe

mol di ng die. Daglsaﬁaéea%elca&%@ﬁl ShaPePiipe RIS ptiismecording to the
present invention conprises a throttle part defined as one of

constructive parts thﬁéeQ:husTla:Ioﬁxstﬁiﬁﬁiﬁéde pided niolditiesdice cateordindetd
part fitted to the core, and a resin reservoir as a portion of a flow path.

The flosv path behegplresent Heiverdidne ecdlownd tihe stesin pmetrudedmofton
resin as @ the die can be uniformized in whichever position on the
flow path within the die owing to the resin reservoir, and
it is therefore feasible to restrain a momentum of the
flow of the molten resin. Consequently, the flow becomes
10 smooth to enhance a rectifying effect. Accordingly, no
ununiformity in wall thickness of the resin pipe to be
moided can be seen.
, Moreover, a capacity of the resin reservoir may be
varied corresponding to a dimension of desired wall
15 thickness of the molded resin pipe, i.e., the resin
reservoir may be so formed as to decrease the capacity
thereof in the case of a thin resin pipe but increase the
capacity thereof in the case of a thick resin pipe. A
quantity of the molten resin in a longitudinal directi?n
20 (The longitudinal direction means from an upstream side to
a downstream side of the flow path.) at the throttle part
is thereby kept constant regardless of a degree of
dimension of desired wall thickness of the resin pipe.
The keeping constantly the quantity of the molten resion
25 at the throttle part makes it possible to prevent an
occurrence of the ununiformity in wall thickness of the

resin pipe.



25 pipe raw material flows through the flow path. The resin reservoir
I's, provided.in at | east one of the core and the shell part and takes a
ring-1like shape -5- circunscribing a central axis of the pipe nolding
die with the central axis centered. Further, the resin reservoir assunes a
recessed shape in cross-section. The thus cofsfruct ed pi pe nol ding die
according to 5 the present invention, a flow of the resin extruded
fromthe die can be uniform zed in whichever position on the flow path

whin the die ow ngehQolng (956N e SRel Yoot ihddrdoid R SHAIEa T HRSUAL ©

to restrain a nonent ow of en resin. sequent

flow becomes 10pnrore13MBALR b8 BARARGES the Udddotiith fd Gdrts AE Otk Wil

no ununiformty 1n I ckness of the resin pipe to be nolded can be

seen. Moreover, ;3 G3R@Skt ¥e@f &&%é@ﬂﬁimgs%dwﬂe L DecaEkedss of the
corresponding to a dinension of desired wall 15 t hi ckness of the

nol ded resin pi pasih Pipel RS LRSMOIRIE WidrdBy dite edef fpihgSeffect can
decrease the capacity
5 be enhanced without increasing the size of the die itself.
The flow path described above may include a throttle
taking a constricted shape narrower than other parts along
this flow path, and this throttle may be formed with the
resin reservoir described above.

10 Moreover, it is desired that the resin reservoir be
formed in such a configuration as not to cause a
stﬁgnation and a residence (The stagnation and the
residence are hereinafter generically termed a
"stagnation”.) in the flow of the molten resin. It is

15 desirable that a recess cross section of the resin
reservoir is formed for example in a curved-surface
configuration, esbacially is a semi-circular
configuration. In that case, it is preferably that a
radius of curvature be 10 mm-100 mm, and an angle made‘by

20 the central axis and each of tangential lines at both ends
of a semi-circular arc of the resin reservoir be 15°-120°.

Further, it is more desirable that the radius of
curvature be 25 mm, and the angle be 75°-90°.
The resin pipe according to the present invention is

25 molded by using the pipe molding die as well as being
molded of polyolefine as a pipe raw material.

Polyolefine as the pipe raw material is desirably



thereof in the case of a thin resin pipe but increase the capacity thereof
In the.case-of a thick resin pipe. A quantity of the nolten resinin a

|l ongi tudi nal direction 20 (The | ongitudinal direction nmeans from an
upstream side to a downstream side of the fl path.) at the throttle part
I s thereby kept constant regardl ess of a degree of dinension of desired
wal | thickness of the resin pipe. The keeping constantly the quantity of
the nolten resion 25 at the throttle part nmakes it possible to

prevent an occupreRefpQhddae ununiformty in wall thickness of the resin
pi pe. - 6- Th&s,gé g@ie of the resin reservoir providedin the throttle

part as one of the coRgivHéxnore pPaLtSiof ptdfefdblei 6hat Mhe $85in pipe be
corresponding to the wall thickness of the resin pipe to be nolded, whereby

the rectifying ebheEFactirdd so thde enmhanerdgei wablt thicknassnghéheosi ze
of the die itself. The flow path descri bed above may include a throttle

t aki ng a const risatedcs lvape ofirvalwes t tmna otaegepaftS mheh@ mmj sahdotvhptht &,
and this throttle may be fornmed with the

5 difference between a maximum wall thickness and a minimum

wall thickness of the pipe is equal to or smaller than 1.0

mm and, preferably, equall to or smaller than 0.3 mm.

Brief Description of Drawings
10 ~ Fig. 1 is a vertical sectional view of a pipe molding
die according to the present invention;
Fig. 2 is an enlarged view of the principal portion
in Fig. 1:
Fig. 3 is an enlarged view of the principal portion
i5 in Fig. 2;
Fig. 4 is an example of variation of that shown in
Fig. 2, in which a portion for forming a resin reservoir
is different;
Fig. 5 is another example of variation of that shown
20 in Fig. 2, in which the portion for forming the resin
reservoir is different:
Fig. 6 is a view showing a comparative example with a
resin reservoir according to the present invention;
Fig. 7 is a view showing another comparative example
25 with the resin reservoir according to the present

invention;

Fig. 8 is a diagram showing a distribution of wall



resin reservoir described above. 10 Moreover, it is desired that
the.resin reservoir be fornmed in such a configuration as not to cause a
stagnation and a residence (The stagnation and the residence are
hereinafter generically ternmed a "stagnation;.) in the flow of the nolten
resin. It is 15 desirabl e that a recesS cross section of the resin
reservoir is formed for exanple in a curved-surface configuration
espacially is a sem -circular configuration. In that case, it is preferably

that a radius qf,GUEyaddlr&ebge 20198 LRYPeAR papd @B1a84! sgrracoigi?é #1ding

the central axis and¥each of tangential lines at both ends

seni-circul ar afe cdbeaiR§i Bor €8 BRbkeR® 1ALEAELOAZ0. Further, it is
nore desirable that the radius of curvature be 25 mm and the angle be

75[err]-90[err]. Therigsi 9 pspa ddiagrdmngft echbarpsencnti thnwdigii @) is 25
nol ded by using the pipe nolding die as well as being nol ded of polyol efine
as a pipe raw retewind . a Pdigordbutdoasofheapilpehiaknesscoifala ipe lgedihydsEne
-7-
5 pipe molded by a prior art pipe molding die; and
Fig. 10 is a view illustrating a hitherto-existing
throttle portion having no resin reservoir, and

corresponding to Figs. 3, 6 and 7.

10 Best Mode of Carrying Out the Invention
Preferred embodiments of the'present invention will
hefeinafter be described with reference to the drawings.
Fig. 1 is a vertical sectional view showing one
example of a pipe molding die.

15 In this pipe molding die 1, a molten resin is
supplied from a left éhd in Fig. 1, and'similarly a resin
pipe P having a desired diameter as an extrusion molded
product, is discharged from the right end. More
specifically, the left end side of Fig. 1 corresponds to

20 an upstream side in a.flowing direcfion of a molten resin
p, while the right end side of the same corresponds to a
downstream side. Hereinbelow, the upstream and downstream
sides in the flowing direction of the molten resin p are
simply termed an "upstream side" and a "downstream side".

25 The die 1 is constructed roughly of three parts.
Videlicet, they are a die part 2, a throttle part 3 and a

land part 4. These parts are arranged in sequence from



pol yet hyl ene. Furthernore, it is preferable that the resin pipe be

manuf actured so that an average wall thickness thereof is set to one of
values in a range of 5 Mm50 mm and that a 5 -di fference between a
maxi mum wal | t hi ckness and a m ni num wal |l thickness of the pipe is equal to
or smaller than 1.0 nm and, preferably, equaﬁ %o or smaller than 0.3 mm
Brief Description of Drawi ngs 10 Fig. 1 is a vertical sectional
view of a pipe nolding die according to the present invention; Fig. 2 is an

oTLal 920 VL O SRkl 044 Ohd b diad 42 HeCBbTEHE",

aservoir s di TPERanE” Figrate Ceng ARG R AL 27 2, BT 87 Pt

s anot exanp vafiatron of that

shown 20 b dddtbutive eV (Patie ofdh Apif Prod ohdhEdohb8 L88LP on |

reservoir is different; Fig. 6 is a view showing a conparative exanple with
a resin reservoigraAGHUwidéd tfedpEctifSBP! ITHER! | PRe mbUted kE&s@nVpe¥Wiows

showi ng anot her conparative exanple
5 sequentially through those flow paths.
The die part 2 is a part located on the upstream side
of the die 1 and is a part for receiving the molten resin
p supplied from an unillustrated resin extruder. The
molten resin p supplied to the die part 2 passes through

10 the die part 2 and arrives at the throttle part 3.

Further, the die part 2 consists of a core 2a and a
shéll part 2b into which the core 2a is inset.

The core 2a is located on a central axis L of the die
1l and is a cylindrical body, an upstream-side end portion

15 | of which ié conically pointed. Note that the fhrottle
part 3 and the land part 4 respectively have a cére 3a and
a core 4a, whigh are also located on the central axis L.
| The shell part 2b, which takes a cylindrical shape on
the whole with one end opened and the other end closed,

20 includes a disk-like proximal seat member 2b, located at
an upstream-side end and an external cylindrical portion
2b, occupying other portions of the shell part 2b. The
external cylindrical portion 2b, is a hollow cylindrical
member extending from a peripheral edge of the proximal

25 seat member 2b, toward the downstream side.

Further, the proximal seat member 2b; has such a flat

recessed portion as being hollowed out in a conical shape



25 - with the resin reservoir according to the present invention; Fig.

8 is a.diagram showi ng a distribution of wall -8- thickness of a

pol yet hyl ene pi pe nol ded by a pipe nolding die according to the present
.invention; Fig. 9 is a diagram of conparison th Fig. 8, showing a
distribution of wall thickness of a ponetTl 4&1 pi pe nol ded by a

prior art pipe nolding die; and Fig. 10 is a V|em/|IIustrating a
hitherto-existing throttle portion having no resin reservoir, and

correspondi ng to. Fgﬁéngé +8rafflat Fo¥0enoggh'%Eﬁfégék%éﬁtﬂé”éﬂierEIna trea

| nvention Preferre 0 |nents of the sent invention wl

be described w &Eaéeaﬁaea@etha EB%eer%W G tHd) extd Sl V@ 1ikdtisgect i onal
vi ew showi ng one exanple of a pipe nmol di ng die. 15 In this pipe

nol ding die 1, gopRiban2besédvéssStRe! £¢Uihaeitall pbirtadth oF fhe cbreand.
simlarly a resin pipe P having a desired dianeter as an extrusion nol ded

A flow path 2c and a flow path 24 of the die part 2

5 are respectively formed between the core 2a and the
proximal seat member 2b, and between the core 2a and the
external cylindrical portion 2b,.

The flow path 2c¢ looks like a generally trigonal
pyramid shape as the whole (The flow path 2c appears a

10 forked shape gradually expanding as it approaches the
downstream side in Fig. 1.). Then, an apex side of the
flow path 2c, which is located on fhe upstream side, is
opened. Note that the aperture of the flow path 2c serves
as a molten resin receiving porf for receiving the molten

15 resin into the'pipe molding dig 1 from the resin extruder,
and is designated by the numeral 7.

The flow path 2d is continued with the right side of
the flow path 2¢c, and takes a cylindrical configuration on
the whole (In Fig. 1 the flow path 2d appears to be two

20 lines of parallel passageways continuous from the forked
flow path 2¢c.). A diameter of the flow path 24 is larger
than a diameter of the resin pipe P, and a screw groove 8
is formed in an internal peripheral portion of the flow
path 24. .

25 The molten resin p entering the flow path 2d from the
fiow path 2c goes on flowing toward the throttle part 3

while changing its flowing shape into a cylindrical shape



product, is discharged fromthe right end. Mre specifically, the left end
side of. Fig: 1 corresponds to 20 an upstreamside in a fl ow ng
‘direction of a nolten resin p, while the right end side of the sane
corresponds to a downstream si de. Hbreianjﬂﬁ_}he upstream and downstream
sides in the flowng direction of the nolte esin p are sinply terned an
"upstream si de" and a "downstream side". 25 The die 1 is
constructed roughly of three parts. Videlicet, they are a die part 2, a

throttie part 3eagd & Jceﬂgngaiar%o;&ea@. BRabe aLetRAR’ 209Rd trdregguence
from -9- the upstreamside to the downstréeam side of the nolten resin p

| nsi de the indiyjogréegarts 2, 3 and 4, consecutive flow paths which w ||
be nentioned | ater on are provided respectively. Then, the nolten resin p

flows 5 sequenkbekl ¥hakr gétheh dileoparid @whpai hhe Bateli grovve B ias a

part | ocated on the upstreamside of the die 1 and is a part for receiving

the nolten resigtatedpaboed, f and henae Hthesdiat dd isetvermed mudpiralhdie.

nolten resin p supplied to the die part 2 passes through

5 The die is classified, in addition to this, into a spider

die, a cross head die, a basket die and other types of
dies. In the great majority of cases, the spiral die is
used, however, the variety of dies are separately employed
according to the applications and necessities.

10 The throttle part 3 is a part located between the die
part 2 and the land part 4, and is a part for giving a so-
called rectifying effect. More specifically, as already
mentioned, the throttle part 3 is a part which admits a
passage of the molten resin p flowing in from the flow

15 path 2d in the cylindrical shape on the whole while being
temporarily expanded larger in terms of its diameter than

the resin pipe P, and gradually throttles the diameter of

the cylindrical molten resin p down to the diameter of the
resin pipe P. 3

20 The throttle part 3 described above is constructed of
a core 3a and a shell part 3b fitted to an outer portion
of the core 3a.

The core 3a comprises a head-cut conical part 3a,

and a cylindrical part 3a,. The head-cut conical poart

25 3al occupies a half on the upstream side and taking a

head-cut conical shape, and a cylindrical part 3a,

similarly occupies a half on the downstream side and



10 - the die part 2 and arrives at the throttle part 3. Further, the
~die part 2:consists of a core 2a and a shell part 2b into which the core 2a
is inset. The core 2a is located on a central axis L of the die 1 and is a
cylindrical body, an upstream side end portign 15 of which is
conically pointed. Note that the throttle'p&?t'S and the land part 4
respectively have a core 3a and a core 4a, which are also |located on the
central axis L. The shell part 2b, which takes a cylindrical shape on the

whol e with one @ﬁ@@g{g@%&%&% ?fﬁ?ggd cl osed, 20 i ncl udes a

di sk-1ike proxi mal _ éted_at an upstreamside end and
an external cylindricgle péi'?éii’nng{:?ﬁB]hQECHPﬂEQi{%_hgéaﬂo{néinBQ§' ab, %@a a
na I I tndri cal

shell part 2b. The exter cylTndrical portion 2b2%is a hollow cy

menber - ext endi ngHyAR e REL L adbLdger £ieriHPddEt mdmber 3bseat
menber 2b[err] toward the downstream side. Further, the proximal ‘seat
menber 2b[err] hascrasgords| 6d tRechesad-paktt conigalbparg Bal | ofetheutord a
coni cal shape - 10 - at the center thereof enough to receive the above
upstream 3a, and the throttle element 3b, corresponds to the

cylindrical part 3a, of the core 3a, respectively.

The fitting seat member 3b, assumes a channel-like
configuration in cross-section, and a éide wall part 3b,~1
located on the upstream side thereof is formed with a hole

10 3b,;~-2, into which the head-cut conical part'3a1 is
inserted, taking the same configuration as this. Further,
thé cylindrical part 3a, of the core 3a is located on the
central axis L in a space 10 surrounded by a peripheral
wall part 3b,~-3 of the fitting seat member 3b,. Then, the

15 ring-like throttle elemeﬁt 3b, is fitted to an outer
periphery of this cylindrical part 3a,.

When the core 3a and the throttle element 3b, are
fitted to the fitting seat member 3b,, a flow path 3¢ is
formed between the hole 3b;-2 of the side wall ﬁart 3bf:i

20 of the fitting seat member 3b, and the head-cut conical
part 3a, of the core 3a, and a flow path 3d is formed
between the throttle element 3b, and the cylindrical part
3a, of the core 3a.

The flow path 3¢ which is a flow path is continued

25 with the right side of the flow path 2d of the die part 2
and formed a head-cut conical shape on the whole, and the

head-cut side thereof is directed toward the downstream



side 'end of the core 2a, and the external cylindrical portion 2b2 covers
the .cylindrical portion of the core 2a. A flow path 2c and a fl ow path 2d
of the die part 2 5 are respectively formed between the core 2a and
the proximal seat menber 2b[err] and between4he core 2a and the external
cylindrical portion 2b[err]. The flow path 2c | ooks |like a generally
trigonal pyram d shape as the whole (The flow path 2c appears a 10

forked shape gradual ly expanding as it approaches the downstream side in

Fig. 1.). Then, sgdeaptkesifdewobalthe 3d @ppealds 2o behitild 13dexraed on the
upstream side, is opened. Note that the aperture of the flow path 2c serves
as a nol ten respassagewaysgnparbwiog decsa wnndhehdownisttareahb side id e&id
into the pipe nolding die 1 fromthe resin extruder, and is designated by
the nuneral 7. ¥he-.flow path 2d is continued with the right side of the
flow path 2c, and takes a cylindrical configuration on the whole (In Fig. 1
the flow path 2d app@Bes flewh@atho 3gh 1s continwed oiltharthe ofights ssigiaenf
continuogus fromthe forked flgow path 2c.). A dianmeter of the flow path 2d

is |arger than &P&i fAEWePath Ore andsiassiings shey yldndnicnlyrshnre ®n sthe
formed in an i”&ﬁéﬂa[ p%&&%ﬁ%&elé%gwgfg&(th%P%dfu%NJ%ﬁflégiin diameter
than the flow path 2d'simi1arly taking the cylindrical
shape in the die part 2 (The flow path 3d appears two
lines of parallel péssageways continuous from the flow
10 path 3c in Fig. 1.). The flow path 34 is wide both at the
upstream end and at the downstream end thereof, but is
coﬁstricted narrowly at the central portion. This
coﬁstricted part is referred to as a throttle designated
" by the numeral 11. The throttle 11 is formed in such a
15 manner that the central part of an inner peripheral
surface 3b,-1 of the throttle element 3b, is protruded in a
trapezoidal shape on the side of the central axis L.
The throttle 11 is, as obvious from Fig. 3, provided
with a resin reservoir 13 serving as a portion of the flow
20 path 3d at the central portion thereof. ‘The resin )
reservoir 13, which is a recessed portion provided in the
throttle 11 and opened on the side of the central axis L,
takes a ring-like shape about the central axis L.
Further, the resin reservoir 13, as onious from Figs. 2
25 and 3, is semi-circular in cross-section and is 25 mm in
curvature radius R. The curvature radius R is not,

however, limited to 25 mm and, though an acceptable range



25 - The nmolten resin p entering the flow path 2d fromthe flow
path 2c. goes on flowing toward the throttle part 3 while changing its

fl ow ng shape into a cylindrical shape froma triangular conical shape
as the flow thereof advances. Note that the.die part 2 has the screw groove
8 as stated above, and hence the die 1 is t rhed a spiral die. 5 The

dieis classified, in addition to this, into a spider die, a cross head
die, a basket die and other types of dies. In the great ngjority of cases,

the spiral die 48 Used10NAREYEO: minh€ Q685 r8bY yOladl ; e
enpl oyed accordii% to the applications and nggegs%%?ggﬁ%%%ﬁe@ éIOfThe

throttle part 3pi&f@r@Bly LoCahegobamaan tekfisdo® Rahantidy dHe | and part
4, and is a part for giving a so- called rectifying effect. Mre

specifically, aseetifgiligneffectedndt beeventtinge spaidalldd HLatdt budiiGly
admts a passage of the nolten resin p flowng in fromthe flow 15

path 2d in t he byl dadreasinghapresidenecentdme wifi lthebaialgtdre s at iwithin
expanded larger in terns of its diameter than the resin pipe P, and
gradual3y t hrotthesreféndregervpigf 13. :

Set, also as shown in Fig. 3, within a range of 75-
90° is an angle a made by a tangential line t drawn at the
upstream-side end 13a and at the downstream-side end 13b
of the resin reservoir 13 (Only one tangential line drawn

10 at the upstream-side end 13a is shown.), in other words,
drawn at the two ends 13a, 13b of a semi-circular arc 13c
in.cross-section of the resin rgservoir 13, and by the
central axis L (ih other words, a wall surface 3a,' of the
cylindrical part 3a, parallel to the central axis L). The

15 angle a is not, however, confined to the range of 75-90°
and may fall within a range of 15°-120°. In short, this
range may be the one eﬁough to enhance the rectifying
effect by the :esin reservoir 13, not to cause a
stagnation and to prevent the black-burning,-and

20 preferably the one of 75-90° in terms of the effect. The
numerical - -values given above are calculated based on an
endorsement through the tests implemented by the present
inventors.

Note that the angle a is shown in the Figures in the

25 two cases of its being made by thé tangential line t and

the central-axis L, and by the tangential line t and the

wall surface 3a,' of the cylindrical part 3a, parallel to



the cylindrical nolten resin p down to the dianeter of the resin pipe P. 20
The -throttl'e part 3 described above is constructed of a core 3a and a shel
part 3b fitted to an outer portion of the core 3a. The core 3a conprises a
"head-cut conical part 3aferr] and a cyIindrHSQL_part 3a[err]. The head-cut

coni cal poart 25 - 3al occupies a half on the upstream side and taking
a head-cut conical shape, and a cylindrical part 3a2 simlarly occupies a
hal f on the downstream side and - 12 - taking a cylindrical shape. The

shel |l part 3b hggaacbhtihndagest poenber 3b[err] and a throttle el enent
3b[err]. The fitting seat nmenber 3b[err] corresponds to the head-cut

coni cal part 3aferr]MetrebrergotheStwo endda 13and 13k dfrdid | @haENtardh?
corresponds to the cylindrical part 3a2 of the core 3a, respectively. The

fitting seat neabersdbfermpdaasuresba clhazidlineasd yC dentgW@rdugh ridt to

cross-section, and a side wall part 3b[err]-1 | ocated on the upstream side

t hereof is forneinderhaasmellé influx of the molten resin. Then, gaps

s "a", "b" between the two ends 13a, 13b and the cylindrical

part 3a, are set to 2 mm. The gaps are not, however,
limited to 2 mm and are, though an acceptable range may be
0.5 mm-5 mm, desirably set to a range of preferably 1 mm-
3 mm.

10 Then, the resin reservoir 13 is not provided in the
fitting seat member 3b, but may be, as illustrated in Fig.
4,.provided in the cylindrical part 3a, of the core 3a.
Further, as shown in Fig. 5, the resin reservoir 13 may be
provided in both of those parts.

15 Moreover, the throttle 11 formed with the resin
reservoir 13 may be provided at the cylindrical part 3a,
of the core 3a and may be provided both at the throttle
element 3b, and at the cylindrical part 3a,.

Further, the cross-sectional shape of the resin

20 reservoir 13 may be, in addition to the semi-circular
shape, shapes of smoothly curved surfaces such as circular
arcs in other forms, a part of elliptical shape parabolic
shape and so forth causing no stagnation of the flow of
the molten resin p. However, the semicircular shape in

; 25 cross section is the best in terms of causing no
. stagnation of the flow of the molten resin, and is easy to

work.



10 - 3b[err]-2, into which the head-cut conical part 3aferr] is

I nserted; taking the same configuration as this. Further, the cylindrical
‘part 3a[err] of the core 3a is located on the central axis L in a space 10
‘surrounded by a peripheral wall part 3b[egrb-3_of the fitting seat nenber
3b[err]. Then, the 15 ring-1ike throt Pe el ement 3b[err] is fitted to
an outer periphery of this cylindrical part 3aferr]. Wen the core 3a and
the throttle element 3b[err] are fitted to the fitting seat nmenber 3bf[err],

a flow path 3c is faHeddeinersséheols! £33Rh1 b - Lophed henSbeRe¥aph apaL!
3b[err]-1 20 of the fitting seat nmenber 3b[err] and the head-cut

coni cal part 3ajham lthef thwotole BR, ianthé fiow path 8d.is forned between

the throttle element 3b2 and the cylindrical part 3a[err] of the core 3a.

The flow path 3c whiNdte stkat |Bigpat 6 andcPnshowed @5mparatiwet Bxahglesght

side of the flow path 2d of the die part 2 and fornmed a head-cut conical

shape on the whwilth thel nesimhoselsenvoirdi3t Aecending tor theegreseatd t he
downst ream - 13 - side (The flow path 3c appears to be two |ines of
5 invention. 1If the resin reservoir 13 takes a rectangular
shape in cross-section with corners rounded as illustrated
in Fig. 6 or an isosceles triangular shape in cross-
section with an apex rounded as shown in Fig. 7, it might
happen that the molten resin is stagnafed-at the corners

10 and the apex thereof. As the result, the resin is burned
black and the burned substances are adhered to the corners
and.the apex as well. Accordingly, it is of importance
how the configuration of the resin reservoir 13 is
selected.

15 The land part 4 is a part, located on the downstream
side of the die 1, for uniformizing a flow velocity of the
molten resin.

Such land part 4 is constructed of a core 4a and a
shell part 4b fitted to an outer portion of the core 4a.

20. The core 4a has_a configuration similar to the cof;
3a of the throttle part 3, and is constructed of a head-
cut conical part 4a, corresponding to the head-cut conical
part 3a, and a cylindrical part 4a, corresponding to the
cylindrical part 3a, of the core 3a. The head-cut

25 conical part 4a, is, however, by far smaller in difference

between the upstream side and the downstream side than in

the head-cut conical part 3a,. Further, the head-cut



passageways narrow ng down on the downstreamside in Fig. 1.). The flow
pat h-3d. i s ‘continued with the right side of 5 the flow path 3c and
‘assunes the cylindrical shape on the whol e. Further, the flow path 3d is
'smaller in dianeter than the flow path 2d sim,larly taking the cylindrical
shape in the die part 2 (The fiow path 3d appéars two |ines of parallel
passageways continuous fromthe flow 10 path 3c in Fig. 1.). The
flow path 3d is wide both at the upstream end and at the downstream end

thereof, but is <&pddl Prk Ndd QW hoAlldwle central portion. This
onstrlcted part is referred to as a throttle desi gnated by the nunmeral 11.

The throttle 11 is form@edkshelbusdre 45 includd8nacti1bhgé wBAbeenNhhal tRREL
of an inner peripheral surface 3b[err]-1 of the throttle elenent 3b[err] is

protruded in a ta aperinidisicshagieapa ¢hetisé deholet heThenshalllapagtlabThe
throttle 11 is, as obvious fromFig. 3, provided with a resin reservoir 13
serving as a porCtdmprtﬁes he flamg@Opart 4b,pzttdvi3:g‘ dthel Feamema jor pdidmeter
thereof. The resin reservoir 13, which is a recessed portion provided in
the thréttle 11 afhdthvle reél the t Barettibe ot lement cBb; Af dhie ¢ore d@sand
ring-like shape about the central axis L. Further, the resin reservoir 13,
as obvi ous frcnnqgﬁﬁg contiguous to the throttle element 3b,, and an outer
; cylindrical part 4b, extending from a portion, closer to
the central axis L, of the flange part 4b, toward the
downstream side.

10 A flow path 4c and a flow path 4d of the land part 4
are respectively formed between the head-cut conical part
4a, of the core 4a and the flange part 4b, of the outer

shell part 4b, aﬁd between the cylindrical part 4a,
of the core 4a and the outer cylindrical part 4b, of the

15 outer shell part 4b.

The flow path 4c is a flow path continuous on the
right side of the flow path 3d of the throttle part 3 and
takes an extremely gently slant head-cut conical shape,
and a head-cut side thereof is directed rightward in Fig.

20 ' 1 (The flow path 4c appears to be two lines of passage;ays
in which a spacing therebetween is narrowed down extremely
gently from the flow path 34 of the throttle part 3 as it
approaches toward the downstream side in Fig. 1.).

The flow path 4d is continued with the right side of

25 the flow path 4c and assumes a cylindrical configuration

on the whole. The flow path 4d is smaller in diameter

than the flow path 3d similarly taking the cylindrical



25 : and 3, is sem-circular in cross-section and is 25 mmin curvature
radi-us* R. The curvature radius Ris not, however, limted to 25 mm and,

t hough an accept abl e range - 14 - may be 10 mm 100 mm desirably falls
within a range of preferably 10 nmm50 nmin rns of enhancing the
rectifying effect and preventi-ng so-called brrack burning by decreasing a
residence tine of the nolten resin within 5 the resin reservoir 13.
Set, also as shown in Fig. 3, within a range of 75- 90[err] is an angle a

made by a tangegi ?bll(lm te 1GRA\Wa 4&6@5@&@%&@%@@%%3@9&;@1@1 the

downstream si de en 3b of the resin reservoir 13 (Only one tangential |ine

drawn 10 Pasagenily Ui dfdan tite SEDOVW. path 4@t DRI FYGL ds,
drawn at the two ends 13a, 13b of a semi-circular arc 13c in cross-section

of the resin restierein B3 width indestemt ta! ofisath (bf théepaybages a
wal | surface 3a[err]' of the cylindrical part 3a[err] parallel to the
central axis L) apPearimg paraldmejl els $3 set,asovevise, acwallineditknebhs of
range of 75-90 and may fall within a range of 15[ err]-120[err]. In short,
this . 5 the resin pipe P defined as an extrusion molded product. )
A diametrical dimension "W" of the flow path 44 is, i.e.,
a diametrical dimension of the resin pipe P.
Incidentally, what is indicated by the numeral 15 is
. an outlet of the flow path 44, in other words, a pipe
10 - discharge port of the die 1, from which the resin pipe P
defined as the extrusion molded product is finally
diécharged.

According to the thus constructed die 1, when the
molten resin p from the resin extruder is supplied into

15 the die 1 through a molten resin receiving port 7, this
molten resin p is led inwardly of the die 1 along a route
such as flow path 2c -+ flow path 2d - flow path 3¢c - flow
path 3d - flow path 4c - flow path 44, and thereafter
discharged, in the form of the resin pipelP as the

20 extrusion molded product, out of the pipe discharge po;t
15 of the die 1.

Fig. 8 shows a distribution of wall thickness of a
polyethylene pipe molded by the pipe molding die according
to the present invention. It can be understood from Fig.

25 8 that a difference between a maximum wall thickness and a

minimum wall thickness of the pipe, viz., an ununiformity

in wall thickness is extremely equal to or smaller than



range may be the one enough to enhance the rectifying effect by the resin
‘reservoir. 13, not to cause a stagnation and to prevent the bl ack-burning,
.and 20 preferably the one of 75-90[err] in terns of the effect. The
‘nunerical values given above are cal cul ated pgsed on an endorsenent through
the tests inplenented by the present inventors. Note that the angle a is
shown in the Figures in the 25 two cases of its being nade by the
tangential line t and the central axis L, and by the tangential line t and
the wal | surfacg,3agm, ohndhehetldftid calngit tc3A Parsldedideed. - 15 - the
central axis L. Mreover, the two ends 13a, 13b of the circular arc are so
formed as to be curvskitheandi tiems eiwuhisctade drences fokbahis: i nfl ux of

the nolten resin. Then, gaps 5 "a", "b" between the two ends 13a, 13b
and the cylindrical paCurSaiteme radiwetRto 25 mm The gaps are not,
however, limted to 2 nmand are, though an acceptable range may be 0.5

mm5 nm desirably set aF I5BQYe of preferably 1 mm
5 s a, b=2 mm
¢ Nominal dimension = 200 mm (major diameter: 216
mmp, and average wall thickness: 17 mm).
Fig. 9 is a diagram compared with Fig. 8, and shows a
distribution of wall thickness of the polyethylene pipe
10 molded by the pipe molding die in the prior art, wherein
the polyethylene pipe having the same nominal dimension of
200 as the one described above is manufactured by the die
with the throttle 11 including no resin reservoir 13 as
shown in Fig. 10. As can be understood from Fig. 9, the
1S difference between the maximum wall thickness and the
minimum wall thickness of the pipe, i.e., the ununiformity
in wall thickness is 1.6 mm, and ruggedness on a pipe
surface (a pipe internal surface) can be seen.
Thus, the die 1 according to the present invention
20 includes the resin reservoir 13, whereby there éould b;
obtained the polyethylene pipe with a remarkably reduced
ununiformity in wall thickness, which pipe is
substantially a complete round in cross-section. Note
that the pipe is not confined to the polyethylene pipe
25 using polyethyléne as a pipe raw material but may embrace
a polyolefine pipe using polyolefine as a pipe raw

material. The die 1 according to the present invention



3 nm* 10 Then, the resin reservoir 13 is not provided in the

fitting. sedt nmenber 3b[err] but nay be, as illustrated in Fig. 4, provided
iin the cylindrical part 3a2 of the core 3a. Further, as shown in Fig. 5,
‘the resin reservoir 13 may be provided in b of those parts. 15

Moreover, the throttle 11 formed with the T n reservoir 13 may be
provided at the cylindrical part 3aJerr] of the core 3a and nmay be provi ded
both at the throttle element 3b2 and at the cylindrical part 3aferr].

Further, the crpgs-gegbieral optaR@10fo! R Gol1A12Y of thd GRAVEIHy Tehd®Y

be, in addition to the sem -circul ar shape, shapes of snoothly curve
surfaces such agjgétcular arcs in other forms, a part of elliptical shape
par abol i ¢ shape and so forth causing no-stagnation of the flow of the

nmolten resin p. Howenrer a resultiocd igaetalikdigy ithe’Tests perFfSM&E By ON
Is the best in terns of causing no stagnation of the flow of the nolten
resin, and i s ethg prewmenk. inventbds, the major diameter (diameter) and
5 the average wall thickness of the resin pipe P formed by
the pipe molding die 1 applied thereto are set
- respectively within a range of 60 mm-500 mm and a range of
5 mm-50 mm, however, it could be recognized that the resin
pipe becomes preferable by setting the major diameter of
10 "the fesin pipe P within a range of 80 mm-220 mm and the
average wall thickness of the pipe P within a range of 8
mm-20 mm.
Then, in the distribution of wall thickness of the
resin pipe'P, the wall thickness ununiformity conceived as
15 the difference between the maximum wall thickness and the
minimum wall thickness can be set within a range of 0 mm-
1.0 mm in the normal sefting described above and a range
of 0 mm-0.3 mm in the preferable setting described above,

and therefore it proved that the preferable resin pipe can

20 be manufactured.
When the resin pipe P is thus manufactured by use of
the die 1 according to the present invention, the resin p
extruded from the die 1 can be flowed uniformly in
whichever position on the flow path 34 within the die 1
25 owing to the resin reservoir 13, and it is therefore
. feasible to restrain a momentum of the flow of the molten

resin p. Consequently, the flow of the molten resin p



The resin reservoir 13 may be fornmed in other places than the throttle 11
in.the fl-ow path 3d. Note that Figs. 6 and 7 show a conparative exanples
Wi th the resin reservoir 13 according to the present 5 i nvention. If
‘the resin reservoir 13 takes a rectangul ar-simpe in cross-section with
corners rounded as illustrated in Fig. 6 or an isosceles triangul ar shape

I n cross- section with an apex rounded as shown in Fig. 7, it m ght happen
that the nolten resin is stagnated at the corners 10 and the apex
thereof. As thgertsssmoothhencsghn tics enhanee Hihe kegkil f3hng e fitect.
substances are adhered to the corners and the apex as well. Accordingly, it
is of i rrportancécﬁ@mdtlﬁ'gld’onﬁ%lirsam%lé?lﬁ He mESTRNesEhe pecynrence of

sel ected. 15 The | and part art, located on, the
downst r eam si deté?'le t“l‘?é‘”d-lf«?rf‘iqyor’-%rﬂqddr rﬁ%?‘%‘%ﬁ‘? | g keI PLRP P to

nol ten resin. ch I art 4 i.s constructed a core 4a,and a shell part
4b fitted to an ir&ﬁéft |E’6’ﬁl &% ei'q"té ’;b" to oebtallrlT € cbPR*Ra has
a configuration Ly I 0 r nd
construgt ed of § a&fa cu com ca e°£a§r9il '{J]e’r ’]th&lbgrrééeg%g%ld‘lt'rr‘lgtt r?hkéOth

head- cut coni calsuggrgarﬁgjaq_rllj ﬁ{gﬂ&@ié@rf&ﬁ{dgart 4a2 corresponding to
t he

Incidentally, it can be expected that the above
effect is enhanced all the more in combination with the
throttle effect.

10 Further, the ununiformity in wall thickness can be
reduced, and hence the problems described in the items (1)

-(3) in the description of the prior art can be obviated.

Industrial Applicability

15 As discussed above, in the pipe molding die according
to the present invention, the flow of the molten resip is

: rectified by the resin reservoir, and the flow of the

resin extruded from the die can be uniformed in whichever
position in the peripheral direction on the flow path

20 within the die. Therefore, the pipe molding die is i
applicable as the one capable of preventing the
ununiformity in wall thickness of the resin pipe to be
molded. Further, the resin pipe manufactured by using
this pipe molding die has no ununiformity in wall

25 thickness, and therefore a utility value thereof becomes

higher correspondingly.



cyli ndrical part 3a[err] of the core3a. The head-cut 25 HI“‘!HMMI“I“"I“I

part-4ajerr] is, however, by far smaller in difference between easn
'side and the downstream side than in the head-cut conical part 3a[err].
Further, the head-cut - 17 - conical pacto4alerr] is hollow The shel
part 4b includes a flange nenber and takes a cylindrical shape on the
whol e. The shell part 4b conprises a flange part 4b[err] having the sane
maj or di aneter 5 as that of the throttle el enent 3b2 of the core 3a
and bei ng conti gHAR 1D CHAINED oISt e el enent 3b2, and an outer cylindrica
part 4b2 extending froma portion, closer to the central axis L, of the
flange part 4b[err] tbwak dipe nolkdingcdhescdepriding: A flow path
4c and a flow path 4d of the land part 4 are respectively forned between
t he head-cut conical parhrattle rpadt definedecasaonadofhpafitsngensgaituting
4b[err] of the outer shell part 4b,_ and between the cylindrical part
4aferr] of the % RIRAEIIELRGt@+ecylindrical part 4b2 of the 15

outer shell part 4b. .4 throttle part including:

a core;

a shell part, fitted to said core, for forming a flow
path through which a molten resin as a pipe raw material
flows between said core and said shell part; and

10 a resin reservoir provided in at least one of said
core and said shell part as a portion of said flow path
énd taking a recessed shape.in cross-section and a ring-
like shape.circumscribing a central axis of said pipe
molding die with this central axis centered.

15

2. The pipe molding die according to claim 1, whereih
said flow path has a throttle in a shape constricted
thinner than other portions along said flow path, and said
throttle is formed with said resin reservoir.

20

3. The pipe molding die according to claim 1 or 2,
wherein a recessed cross section of said resin reservoir
is formed in a curved-surface configuration to prevent a
flow of the molten resin from being stagnated.

25

4. The pipe molding die according to any one of

claims 1 through 3, wherein said resin reservoir is semi-

THIS SHEET HAS BEEN |
REPLACED -




The f-|'ow path 4c is a flow path continuous on the right side of Jiﬂ“ﬂi‘ﬂﬂ“‘“““““
“Cht s %

path 34 of ‘the throttle part 3 and takes an extrenely gently sl

coni cal shape, and a head-cut side thereof is directed rightward in Fig. 20
1 (The flow path 4c appears to be two |ines passageways in which a
spaci ng therebetween is narrowed down extrenely gently fromthe flow path
3d of the throttle part 3 as it approaches toward the downstream side in
Fig. 1.). The flow path 4d is continued with the right side of 25 t he

flow path 4c angdip&evaesia eybsBdEeetidiNid HEESO DO RURA MY &heliddd | oW
path 4d is smaller in dianeter than the flow path 3d simtltarly taking the

cyl i ndri cal is180-mmkhapo fulhe ahldownpainy 4 nedee dys davh |dMaamferaial | el
passageways continuous fromthe flow path 4c in Fig. 1, wherein a width

di rensi on "w' oliepeshatf bbb padsagss thepemmingipandldrelans b s=id aedin be
a wall thickness of 5 the resin pipe P defined as an extrusi on nol ded
product.). A dizeeervoir andeby ¢he wendiralhefisowspdtit 4R0%, i.e., a
dianetréca] di rension of the resin pipe P.
5. The pipe molding die according to claim 4, wherein
the radius of curvature is 25 mm, and the angle is 75°-

90°.

10 6. The pipe molding die according to any one of
claims 1-5, wherein said die is used for molding a
polyolefine pipe involving the use of polyolefine as a

pipe raw material.

15 7. The pipe molding die according to claim 6, wherein

the polyolefine is polyethylene.

8. A resin pipe characterized in that an average wall
thickness of said pipe is set to one of wvalues in a range
20 of 5 mm-50 mm, that a difference between a maximum wali
thickness and a minimum wall thickness of said pipe is
equal to or larger than O mm but equal to or smaller than

1.0 mm, and said pipe is manufactured by said pipe molding

die according to any one of claims 1 through 7.



Incidentally, what is indicated by the nuneral 15 is an outlet of the flow
path 4d, .in other words, a pipe 10 di scharge port of the die 1, from
whi ch the resin pipe P defined as the extrusion nolded product is finally
di scharged. According to the thus construct die .1, when the nolten resin
p fromthe resin extruder is supplied into 1 the die 1 through a
nolten resin receiving port 7, this nolten resin pis led inwardly of the
die 1 along a route such as flow path 2c [err] flow path 2d [err] flow path
3c [err] flow path 3d [err] flow path 4c fg&ftadtow path 4d, and thereafter
di scharged, in the formof the resin pipe P as the 20 extrusion

nol'ded product, out af phipe RIRAiFe Y ¢ AHd phedidnt hhfetdonHg. 8
shows a distribution of wall thickness of a polyethylene pipe nolded by the

pi pe nol di ng di eapaboedofy rieedify g 3 HLdw\ENtd aibltdn atdshe BPOEr 66904
fromFig. 25 8 that a difference between a maxi numwal | thickness and
a mnimmwal | trésekredis ahd lmifiqrmizading then fllomnidHrihd yresinedéktruded
thickness is extrenely equal to or snaller than
5 from the die in whichever position in a peripheral
direction on a flow path within the die. Consequently,
uhuniformity in wall thickness of the resin pipe to be
molded can be eliminated. The pipe molding die comprises
a throttle part as one of components thereof, which
10 includes a core, a shell part fitted to the core and a
resin reservoir as a portion of a flow path which is
formed between the core and the shell part. A molten
resin as a pipe raw material flows through the flow path.
The resin reservoir is provided in at least one of the
15 core and the shell part, and takes a ring-like shape
circumscribing a central axis of the pipe molding die with

the central axis centered. The resin reservoir assumes a

recessed shape in cross-section.



- 19'- 0.3 mm and therefore a neat circle is depicted. Set conditions in
this case are as follows: [err] Curvature radius R=25 mm[err] =
75-90[err] 5 *a b =2 mm[err] Nom nal dinension = 200 mm
(maj or dianeter: 216 mjerr], and average wall thickness: 17 mm). Fig. 9 is
a di agram conpared wth Fig. 8, and sggy%%a di stribution of wall thickness
of the pol yethyl ene pipe 10 nol ded by the pipe nolding die in the
prior art, wherein the pol yethyl ene pi pe having the same nom nal dinmension
of 200 as the one described above is manufactured by the die with the
throttle 11 including no resin reservoir 13 as shown in Fig. 10. As can be
understood fromFig. 9, the 15 di fference between the maxi num wal |

t hi ckness and the mnimumwal |l thickness of the pipe, i.e., the

ununi formty in wall thickness is 1.6 nm and ruggedness on a pipe surface
(a pipe internal surface) can be seen. Thus, the die 1 according to the
present invention 20 I ncl udes the resin reservoir 13, whereby there
coul d be obtained the polyethyleaﬁLpipe with a remarkably reduced

ununiformty in wall thickness, ch pipe is
: D
N
&\} ""—J
N '
N = 0
N o -
N
_ L/ \B é?¢. N A
. o /\/ Z
< / Bt O < n
N | - (<
Q N o] Q
Y § N1 A4 < <
‘ L0 \ \/ / -—
. ) 3
T =B / \
s 0 7V N 7 N
Nl "'7' T4
i YT 0

FIG. 1
3b1—I
3¢ 3d
N
\&

‘\2\ |

/

2b
2b! 2b2 2d 8 3bi
L/

)




substéntially a conplete round in cross-section. Note that the pipe is not

confined.to the polyethyl ene pipe 25 usi ng pol yethyl ene as a pi pe raw
‘material but may enbrace a pol yol efi ne pi pe using polyolefine as a pipe raw
imaterial. The die 1 according to the present invention - 20 - is,

‘however, optimal to the nol ding of th%%yg#yethylene pipe. As a result of
generalizing the tests perforned by t esent inventors, the major

di aneter (diameter) and 5 the average wall thickness of the resin
pipe P formed by the pipe nolding die 1 applied thereto are set
respectively within a range of 60 nm 500 mm and a range of 5 M 50 nm
‘however, it could be recognized thaF:quireign pi pe becones preferable by
setting the nmajor dianeter of 10 sin pipe Pwthin a range of
80 mm 220 mm and the average wall thickness of the pipe P within a range of
8 M 20 mm Then, in the distribution of wall thickness of the resin pipe
P, the wall thickness ununiformty concejved as
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15 " the difference between the nmaxi mumwall thickness and the m ni num
wal:l “t hi.cknéss can be set within a range of O nm 1.0 mmin the nornal
setting described above and a range of 0 MmO0.3 mmin the preferable
setting described above, and therefore it proved that the preferable resin
pi pe can 20 be manuf act ured. V\he& ge resin pipe Pis thus
manuf act ured by use of the die 1 accor ‘4 the present invention, the
resin p extruded fromthe die 1 can be flomed uni formy in whichever

position on the flow path 3d within the die 1 25 owng to the resin
reservoir 13, and it is therefore feasible to restrain a nomentum of the
flow of the nolten resin p. Cbnseygazg% e flow of the nolten resin p
- 22 - WHAT IS CLAIMED I'S: 1. A pilp | d g dle conprising: a throttle

part defined as one of parts constituting said pipe nolding die, 5
said throttle part including: a core;
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a shel'l part, fitted to said core, for formng a flow path through which a
nolten resih as a pipe raw material flows between said core and said shel
part; and 10 aresin reservoir recessed in at |east one of said
core and said shell part as a portion of said flow path and a ring-Iike
shape circunscribing a central -axis otﬂ%aéd pi pe nolding die with this
central axis centered. 15 2. The pipe I'8i ng die according to claim1,
wherein said flow path has a throttle in a shape constricted thinner than
ot her portions along said flow path, and said throttle is formed with said
resin reservoi,r. 20 3. The pipe rTE=1£E§ dksgaccording toclaim1l or 2,
wherein a recessed cross section d inreservoir is fornmed in a
curved-surface configuration to prevent a flow of the nolten resin from
bei ng stagnated. 25 4. The pipe nolding die according to any one of clains
1 through 3, wherein said resin reserygir is sem - REPLACEMENT SHEET
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- 22~ WHAT IS CLAIMED IS: 1. A pipe nolding die conprising: a throttle
part defined as one of parts constituting said pipe nolding die, 5

isaid throttle part including: a core; a shell part, fitted to said core,
ifor formng a flow path through which a nolten resin as a pipe raw nateri al
flows between said core and said shel ISp&gt; and 10 aresin '
reservoir provided in at |east one of said core and said shell part as a
portion of said flow path and taki E!Qec&sed shape in cross-section and
a ring- like shape-circunscribing taM axis of said pipe nolding die
with this central axis centered. 15 2. The pipe nolding die according to
claim1, wherein said flow path has a thighjle in a shape constricted

t hi nner than other portions along sgai d& pat h, and said throttle is
formed with said resin reservoix. . [The pi peynol ding die according to
claiml or 2,




wherein a recessed cross section of said resin reservoir is formed in a
curved:surface configuration to prevent a flow of the nolten resin from
~being stagnated. 25 4. The pipe nolding die according to any one of clains
1 through 3, wherein said resin reservoir is sem- TH S SHEET HAS BEEN
REPLACED - 23 - circular in cross-section, a radius of curvature thereof
is 10 m 100 nm and an angl e nade byébﬁﬁi of tangential |lines at both ends
of the sem -circular arc of said resin reservoir and by the central axis is
15[err]-120[err]. 5 5. The pipe nolding die according to claim4, wherein
the radius of curvature is 25 nm and the angle is 75- 90. 10 6.
The pi pe nolding die according to any one of clains 1-5, wherein said die
is used for nolding a polyolefine pipe involving the use of polyol efine as
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pi pe raw material. 15 : . 7. The pi pe. rmAl mI"jl ﬂ ﬂl "’?8‘% aim
6, wherein the pol yolefine is polyethylene cteW“?édQQEO

in that an“average wal | thickness of said pipe is set to one of values in

range 20

of 5 M50 nmm that a differen2® between a nmaxi num wal

thickness and a minimumwal |l thickness of said pipe is equal to or |arger
‘than 0 mm but equal fo' or snmaller than 1.0 mm and said pipe is
manuf act ured by sald pgp%:nnldln%:dle according to any one of clains 1

through 7.
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LAIMED

1. A pipe molding die comprising:

a throttle part defined as one of parts constituting
said pipe molding die, |

said throttle part including:

a core;

a shell part, fitted to said core, for forming a flow
path fhrough which a molten resin as a pipe raw material
flows between said core aqd said shell part; and .

a resin reéervoir recessed in at least one of said
core and said shell part as a portion of said flow path

and a ring-like shape circumscribing a central axis

of said pipe molding die with this central axis centered.

2. The piﬁe molding die according to claim 1, wherein
said flow path has a throttle in a shape constricted
thinner than other portions along said flow path, and said

throttle is formed with said resin reservoir.

3. The pipe molding die according to claim 1 or 2,
wherein a recessed cross section of said resin reservoir
is formed in a curved-surface configuration to prevent a

flow of the molten resin from being stagnated.

- 4. The pipe molding die according to any one of
claims 1 tﬁrough 3, wherein said resin reservoir is semi-
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