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(57) Abréegée/Abstract:

In a hot channel injection molding nozzle comprising a nozzle body including a mass flow channel for a melt to be injected into a
mold, whereln the nozzle body has a nozzle outlet opening at one end and an inlet opening disposed at one side of the other end
of the nozzle body and a valve needle extending through the nozzle body to the outlet opening for blocking the melt flow, a valve
needle guide sleeve Is disposed In the nozzle body so as to delimit the mass flow channel in the area of the inlet opening with the
valve needle extending through the guide sleeve.
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Abstract of the Disclosure

]

In a hot channel injection molding nozzle comprising a

nozzle body including a mass flow channel for a melt to be in-
jected into a mold, wherein the nozzle body has a nozzle outlet
opening at one end and an inlet opening disposed at one side of

5 the other end of the nozzle body and a valve needle extendirig
through the nozzle body to the outlet opening for blocking the
melt flow, a valve needle guide sleeve is disposed in the noz-
zle body so as to delimit the mass flow channel in the area of
the inlet opening with the valve needle extending through the

10 guide sleeve.
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INJECTION MOLDING NOZZLE

Background of the Invention

The invention relates to an injeétion molding nozzle for
hot channel injection molds, comprising a nozzle body which has
a mass flow channel for a melt provided at one end with a noz-
zle discﬁarge opening and, at its othexr end, with a supply
opening arranged at the side of the nozzle body through which a
valve needle extends for controlling the discharge of the melt
from the nozzle opening.

Such a hot channel nozzle is known, for example, from DE
199 50 273 Cl. In the known hot channel nozzle, which is gen-
erally insi;alled in an injection molding tool, molten plastic
is conducted via channels arranged in the injection molding
tool by way of the side supply openings to the mass flow chan-
nel. By way of the mass flow channel, which is generally
filled with melt, the melt reaches the nozzle discharge open-
ing. When the valve needle opens the nozzle discharge opening,
melt can flow into the mold disposed adjacent the nozzle dis-
charge opening. When the valve needle closes, the discharge
opening the melt is retained in the mass flow channel. Instead
of closing the nozzle discharge opening by the valve needle,
also a connecting passage in the injection molding may be
closed. 1In that case, the nozzle discharge opening serves as
guide structure for the valve needle. —_— -

In order to achieve a high quality fox the injection

‘molded parts, it is very important that the melt has a homoge-
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neous consistency. However, the homogeneous consistency which

may still be present at the supply opening may be disturbed by

the valve needle disposed i1in the mass flow channel. Since the
melt enters the mass flow channel through side openings, it im-
pinges onto the valve needle whereby the melt flow is divided
into two parts. Although the two partial flows meet again be-
hind the valve needle, flow lines can be formed. Such flow
lines are very objectionable since the flow lines are optically
apparent in the injection-molded component and may result in
discarding the product. Furthermore, 1n remote areas of the
mass flow channel, melt material may be retained in the known
hot channel nozzles and re-entrained into the melt flow at a

later time, whereby the homogeneous consistency 1is also much

disturbed.
WO 01/34365 Al discloses a mixing device for injection

molding machines which includes a mass flow channel for plastic
material melts with a supply opening arranged at a front end

and an outlet opening at the opposite end. In the mass flow

channel a cylindrical closure element is disposed by which the

outlet opening can be closed.

The closure element or valve needle extends through a

bushing whose outer wall is disposed closely adjacent the mass
flow channel. At the inner wall, the sleeve is provided with a
groove which extends spirally over the full length of the
sleeve and which forms a channel with the wall of the mass flow
channel. The web formed between two adjacent grooves of the
spiral groove structure is disposed at the end of the sleeve
remote from the outlet opening of the sleeve tightly on the
closure element at least over a full turn. In this way, the
melt can reach the outlet opening only through the groove or,

respectively, the closed channel formed by means of the closure

element.
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However, in the direction toward the outlet opening a con-

tinuously increasing gap 1s formed between the web and the clo-
sure element so that the melt can flow through that gap also in
axial direction to the outlet opening. In this way, a good
mixture of the melt 1is to be obtained. The problem encountered

with a side admission opening for the melt however cannot be

eliminated by the known mixing element.

It 1s the object of the 1invention to provide a hot channel

nozzle of the type referred to above in such a way that the

melt 1s delivered with a very high homogeneous consistency.

Summary of the Invention

In a hot channel 1njection molding nozzle comprising a
nozzle body 1ncluding a mass flow channel for a melt to be in-
jected into a mold, wherein the nozzle body has a nozzle outlet
opening at one end and an 1inlet opening disposed at one side of
the other end thereof and a valve needle extending through the

nozzle body to the outlet opening for blocking the outlet open-
ing, a valve needle guilde sleeve 1s disposed in the nozzle body

sO as to delimit the mass flow channel in the area of the inlet

opening with the valve needle extending through the guide

sleeve.
With the sleeve disposed in the space around the wvalve

needle and receiving the valve needle so that the area of the
mass flow channel around the supply opening is delimited, it 1is

avolded in an advantageous way that the melt reaches remote ar-
eas of the mass flow channel. Melt deposits in parts of the
mass flow channel are avoided so that residual melt can no
longer mix with new melt. It is ensured in this way that the

melt has a very homogeneous consistency.

It 1s particularly advantageous if the delimitation 1is
such that a melt flow 1nto the area of the mass flow channel

opposite the admission opening 1s avoided, since in the area

opposite the admission opening, on one hand, the chance that

3
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the melt 1s retained 1n the mass flow channel 1s particularly

high and, on the other hand, flow lines are particularly easily

formed. Obviously, it is to be avoided that the melt reaches

that part of the mass flow channel which when viewed from the

outlet opening, 1s disposed beyond the inlet opening as the

chances of the melt forming deposits 1s particularly high in
that area.

An embodiment of the invention, wherein the delimitation
of the mass flow channel becomes less restrictive toward the
outlet opening has been found to be very advantageous. As the
mass flow channel becomes wider toward the exit opening the
melt flow expands slowly and extends all around the valve nee-
dle. This is particularly advantageous with regard to avoiding

the formation of flow lines.

n another embodiment of the invention, the needle guide

sleeve completely occuples at least the space remote from the
outlet opening beyond the inlet opening. In this way, the flow
space 1s delimited in the area of the inlet opening in a simple
manner as no melt can enter the area in which the needle guide
sleeve fully occuples the mass flow channels. In addition, a
space delimiltation can be established in this way in a very
simple and inexpensive way.

An embodiment of the invention, wherein the needle guide

sleeve 1s provided at 1its surface with recesses which form

channels with the wall of the mass flow channel has been found

to Dbe particularly advantageous. The recesses or, respec-
tively, channels define the path for the melt flow in a par-
ticularly simple way. In the areas where the needle guide
sleeve has no recesses, the needle guide sleeve completely
fills the mass flow channel so that the mass flow channel space

around the 1nlet opening can be limited in providing no re-

cesses or flow passages in the needle guide sleeve in the re-

spective area.
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In the last mentioned embodiment, it 1is 'very advantageous
if the recesses extend thread-like around the needle guide
sleeire. It is particularly advantageous if at least two re-
cesses are provided which are 1in the form of a single-pass
right, or respectively, left band thread. In this way, one
twist while the other channel extends once around the needle
guide sleeve with a right twist, such that the two channels in-
tersect at the side of the needle guide sleeve opposite the
inlet opening. With tbe channels intersecting the mixing ac-
tion is increased and consequently the homogeneity of the melt
flow is improved.

The mixing of the melt flow -however may be substantially
increased in that the needle guide sleeve is provided with a
plurality of parallel recesses. It is then wvery advantageous
if the recesses or, respectively, the respective channels start
out each in the recesses or,'respectivelyf channels, which ex-
tend on the surface of the needle guide sleeve like a single-
pass left hand or, respectively, right hand thread. With the
multitude of the parallel-extending recesses also a plurality
of intersections are forméd’whereby a very good mixing and con-
sequently homogeheity of the melt is obtained. In this way,
the formation of flow lines is almost completely avoided.

An embodiment of the invention wherein the cross-section
of the recesses increases with increasing distance from the
inlet opening is also very advantageous. In this way, advanta-
geously about the same melt mass flow passes through the area
of the mass flow channel opposite the inlet opening as through
the area adjacent the inlet opening. The greater length of the
melt travel passing through the channel extending to the side
remote from the inlet opening i1s compensated for by an increase
in the cross-section of the recesses. Also, in this way, the
homogeneity of the melt 1s increased and a uniform melt flow

front is obtained.



: &

10

15

CA 02523684 2009-05-21

30673-10

According to one aspect of the present invention,

there 1s provided a hot channel injection molding nozzle

comprising a nozzle body including a mass flow channel for a

melt to be 1njected into a mold, said nozzle body having a

nozzle outlet opening at one end thereof and, at the

opposite end, an 1inlet opening disposed at one side of the

nozzle body, a valve needle extending through the nozzle

body for controlling the melt flow through the outlet

opening and a valve needle guide sleeve disposed 1n the

nozzle pbody and delimiting the mass

flow channel in an area

of the inlet opening, with the valve needle extending

through the valve needle guide sleeve; wherein a surface o:

I

the needle guide sleeve has recesses which form guide

P

channels with a wall of the mass flow channel:; wherein the

gulde channels extend thread-like around the needle guide

sleeve; and wherein at least two of the guide channelsg are

#

1n the form of a single-pass left or, respectively, right

hand thread.

5a
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The present 1invention will become more readily apparent
from the following description of a particular embodiment of
the invention with reference to the accompanying drawings.

-

Brief Description of the Drawings

Fig. 1 shows a hot channel nozzle according to the inven-

tion 1n a cross-sectional view with a needle guide sleeve with

non-intersecting channels,

Fig. 2 shows the hot channel nozzle as shown in cross-

section 1n Fig. 1 with the needle guide sleeve also shown in

cross-section,

Fig. 3 shows a needle guide sleeve in a perspective view,

Fig. 4 1s a front view of the needle guide sleeve shown in
Fig. 3,

Fig. 5 1s a side view of the needle guide sleeve shown in
Fig. 3, and

Fig. 6 1s a rear view of the needle guide sleeve shown in

Fig. 3.

Description of a Particular Embodiment

As apparent from Figs. 1 and 2, a hot channel nozzle 1
comprises a nozzle body 2, through which a melt mass flow chan-
nel 4 extends. The mass flow channel 4 has at one end thereof
an 1inlet opening 6 by way of which a plastic material melt can

pe supplied to the mass flow channel 4 via a supply passage 6a

formed into the nozzle body 2. At the other end, the mass flow
channel 4 has a nozzle-shaped outlet opening 5. The nozzle
outlet opening S5 or an adjacent connecting opening of the in-

jection molding tool which is not shown can be opened or closed

by a valve needle 3, which extends axially through the mass
flow channel 4.

At the end of the mass flow channel 4 opposite the nozzle
outlet opening 5, a needle guide sleeve 7 is arranged in the
mass flow channel 4 and a valve needle 3 extends through the

6
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needle guide sleeve 7 1in which the valve needle 3 1s axially
movably and sealingly supported. The mass flow channel 4 1is

sealingly closed by the needle guide sleeve 7 at 1ts one end

opposite the nozzle outlet opening 5.

At 1ts end remote from the nozzle outlet opening 5, the

needle gquide sleeve 7 completely fills a partial area 8 of the
mass flow channel 4. This means the diameter of the needle

guide sleeve '/ corresponds 1n the partial area 8 to the diame-

ter of the mass flow channel 4.

As apparent particularly from Fig. 1, the partial area 8
extends partially up to the 1inlet opening 6. In this way, the
space of the mass flow channel 4 around the inlet opening 6 is
delimited.

As apparent particularly from Figs. 3 to 6, the surface of
the needle guide sleeve 7 1s provided outside the partial area
8 with recesses 9. The recesses 9 form closed flow channels

together with the mass flow channel or, respectively, the noz-

zle body 2. The melt 1is therefore forced to follow the path of

the channels.

The delimitation of the partial area 8 extends along a
course following each half a length of a single-pass left or
right hand thread. Next to the delimitation of the partial
area 8, there are two recesses 9a, 9b which extend about in the
form of a single pass right or, respectively, left thread so
that the recesses or, respectively, the channels formed by the
recesses 1ntersect after half a thread pass. This means that
the channel formed by the recesses 9a, 9b intersect at the
point where the partial area 8 reaches the lowest point. As
apparent particularly from Fig. 4, the two channels formed by
the recesses 9a, 9b meet again after a couple turns around the

needle guide sleeve 7.

Parallel to the recesses 9a, 9b, which are in the form of
a single-pass left, or, respectively right thread, there is a

multitude of recesses 9, which extend parallel to one another.

7



10

CA 02523684 2005-10-17

The channels formed by the parallel-extending recesses all

start out in the recesses 9a, 9b, which have the form of a sin-
gle-pass right or left thread. With the multitude of the par-

allel recesses 9, a plurality of intersections 1s formed
whereby very good mixing of the melt is achieved.

As apparent particularly from Fig. 2, the open width of
the recesses 9c at the side of the needle guide sleeve 7 oppo-
site the 1inlet opening 6 1is larger than at the side adjacent
the 1nlet opening 6. In this way, almost the same amount of
melt flows toward the nozzle outlet opening 5 in the area of
the mass flow channel 4 remote from the inlet opening 6 as in

the area adjacent the 1inlet opening. As a result, the melt

flowing out of the recesses 9 into the mass flow channel 4 has

a uniform flow front.
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CLAIMS:

1. A hot channel injection molding nozzle comprising
a nozzle body including a mass flow channel for a melt to be
injected into a mold, said nozzle body having a nozzle
outlet opening at one end thereof and, at the opposite end,
an inlet opening disposed at one side of the nozzle body, a
valve needle extending through the nozzle body for
controlling the melt flow through the outlet opening and a
valve needle guide sleeve disposed in the nozzle body and
delimiting the mass flow channel 1n an area of the inlet
opening, with thé valve needle extending through the wvalve

needle guide sleeve;

g

wherein a surface of the needle guide sleeve has

=

s with a wall of the mass

recesses which form guide channe

flow channel;

wherein the guilde channels extend thread-1like

around the needle guide sleeve; and

wherein at least two of the guide channels are in
the form of a single-pass left or, respectively, right hand

thread.

2. An 1njection molding nozzle according to claim 1,

wherein the delimitation of the mass flow channel isg sguch
that a melt flows into the area of the mass flow channel
opposite the outlet opening beyond the inlet opening is

prevented.

3. An 1njection molding nozzle according to claim 1,

wherein the delimitation of the mass flow channel extends

toward the nozzle outlet opening.
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4, An injection molding nozzle according to claim 1,

wherein the needle gulde sleeve fi1lls at least the area of
the mass flow channel opposite the outlet opening beyond the
inlet opening and the area on the side of the needle guide

sleeve opposite the inlet opening.

5. An 1njection molding nozzle according to claim 1,
wherein a plurality of the guide channels extend parallel to

one another.

6. An injection molding nozzle according to claim 1,
wherein a cross-section of at least one of the guide
channels 1ncreases with 1ncreasing distance from the inlet

opening.

FETHERSTONHAUGH CO.

OTTAWA, CANADA

PATENT AGENTS
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