(26360E. DOC Prt: 10.09.1999 CE) MOVABLE MOLTEN MASS GUI DE SLEEVE TO
COVRENSAT Esfs6aitoc EEMRERATURE- DEPENDENT  EXPANSI ON BETWEEN THE HOT CHANNEL AND
THE MOL:D, FEED ORIFICE 5 Field of the Invention Hot runner systens in
injeéction®nolds for the treatment of thernoplastic materials. 10 Prior Art
Systens of the prior art have'rigidly nounted nol t'en mass gui de sl eeves.
Thei r expansion nmust be cal cul ated very precisely. These applications
require extrenely stringent 15 nounting tolerances and often |ead to nold
cavity ruptures or |eakage as a result of tenperature differences. Higher
tenperatures may lead to ruptures since there is not enough roomfor the
expansi on. Lower r [ ead .t [ [ 00 nuch
pl ay between t h%oéggp' n%'r%‘%z%% %&@ﬁeﬁ%ﬁﬁiﬁ%@ﬁ%ﬁ%l %oéavi ty. .
Det ai | ed DapMPERATUREXDE PENDENTNEKDANSIONDBETWREN MHENHOTh OHANNEIS AND t he
feed orifice area in 25 the ai L Qs ed fl ow hot runner system
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for the treatnent of thernopla funner systens are
nmounted in injection nolding tools. Injection nolding tools are nounted in

injecti?n gggﬁ'ng 3QrErghRes; e i njection nolding machine introduces
nol t en hefﬁnpéasgkc-nater+gﬁ%-rﬂto the injection nolding tool under high
pressure (up to 2,500 bar) and at high ’
Hot runner systems in injection molds for the treatment of
thermoplastic materials.

10 Prior Art

Systems of the prior aft_have rigidly mounted molten mass
guide sleeves. Their expansion must be calculated very
precisely. These applications require extremely stringent
15 mounting tolerances and often lead to mold cavity ruptures
or leakage as a result of temperature differences. Higher
temperatures may lead to ruptures since there is not enough
room for the expansion. Lower temperatures may lead to
leakage since there is too much play between the sealing lip
20 and the feed orifice of the mold cavity.

Detailed Description of the Invention

The present invention relates to the feed orifice area in
25 the air gap insulated inner flow hot runner system for the
treatment of thermoplastic materials.

Hot runner systems are mounted in injection molding tools.
Injection molding tools are mounted in injection molding

30 machines. The injection molding machine introduces molten
thermoplastic materials into the injection molding tool
under high pressure (up to 2,500 bar) and at high
temperatures (up to 400 °Celsius). The hot moltén mass is
supplied through the heated hot runner system to the cooled

35 or tempered mold cavity (6).



tenperatures (up to 400 [err]CBIS|us) “The hot nolten mass is supplied

t hr.ough t heskeaeetisofsrdinner systemto-the cool ed 35 or tenpered nold
cavity (6). (26360E. DOC Prt: 10.09.1999 CE) -2- Consequently, the heated
hot runner system (3) is located .in the cool ed toaol. The-tweparts nust be
thermal |y separated wi thout prejudice to tightness. 5 In thls respect, the
better the insulation, the better the hof I unnefThis ﬁe | e thermal
separation is the air gap (4). 10 The tenperature ause

di fferences in expansion. The nolten mass guide- s he I nvention
is the connecting piece between the heated hot runner systen1(3) 15 and the

cooler nold cavity (6 and 9). The nolten mass gui de sl eeve conprises a
needl e (2) which guides the nolten mass (5) fromthe heated nozzle body (3)
tolthe fe@@nﬁédﬁentﬁyytthkrmkdtédéhgz EﬁhneZPs?%tethBDngéﬁdﬁﬁﬁtéﬁ inh
{gsgglsvfn Vgﬁenﬁtele% goois 8r vevo pgrtcsemlq[s)tt erm Lillye ssepeaervaet vgt out
without prejudice to tightness.

5
In this respect, the better the insulation, the better the
hot runner.
_ The best possible thermal separation is the air gap (4).
10

The temperature differences cause differences in expansion.

The molten.mass guide sleeve (1) of the invention is the
connecting piece between the heated hot runner system (3)
15 and the cooler mold cévity (6 and 9).

The molten mass guide sleeve comprises a needle (2) which
guides the molten mass (5) from the heated nozzle body (3)
to the feed orifice in the mold cavity (6).
20 |
The heating causes a relative movement which is absorbed by
the molten mass guide sleeve without losses in tightness '
despite high internal pressures and high temperature
differences. The molten mass guide.sleeve is characterized
25 by cambered sealing lips at both ends at its circumference.

The cylindrical outlet of the heated nozzle body and the
cylindrical inlet of the cooler mold cavity form the two
sealing elements which cooperate with the molten mass guide

30 sleeve. The molten mass guide sleeve is loosely mounted so
that it can move like an articulation.

In the case of multiple nozzles or lateral feeding methods,
minor geometrical errors due to the expansion of the heated
35 hot runner system are inevitable. The outlet of the hot
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despite high internal pressures and high tenperature differences. The
mol t en nasssgHd Ghe 16dsedyen i S characterized 25 by canbered sealing |ips at
both ends, at its cirncunference. The cylindrical outlet of the heated nozzle
body .and t he cylindrical inlet of the cooler nold cavity formthe two
sealing el ements which cooperate with the nolten nmass gui de 30 sl eeve. The
nol t en mass guide sleeve is |oosely nougted so that it can nove like an
~articulation [err] relative to either or both the outlet or inlet. In the
- case of nmultiple nozzles or lateral feeding nethods, m nor geonetrical
errors due to the expansion of the heated 35 hot runner systemare
i nevitable,. utl et, of the 6360 Pri: 09.199 - 3-
nozzl e boB?zFE ngpdgk&gtﬁfgﬂQ§ﬁﬁﬁ}¥M% qqﬁ?l*ﬁﬁé %ﬁeth%1ﬁ§|8% gb?ty Thi s
error i s moipecrsstiéy.by the nolten mass gui de sleeve 5 without any | osses
in tightness. In addition, the high internal pressure slightly inflates the
sleeve and firmy presses the sealing |ips against the circunference of the
out | et an&htllseenrmoe:t 1ia mempensated hysthetmoltehtmass. guddghsdearkons
greal e diSLaBeRs R IRALddO 7 % LoRthdls O £HPAAALLNORA] tHE Regh! © body
orifice of

and the fee
internal pressure slightly inflates the sleeve and firmly
presses the sealing lips against the circumference of the

outlet and the inlet, thus ensuring absolute tightness.

10 This allows greater_distances between the zero point of
expansion of the nozzle body and the feed orifice of the
mold cavity than in systems of the prior art.



mol d cavity than in systems of the prior art.  (26360E. DOC Prt:

10..09. 199,68 noc ks 10Gh.Sdd; 1. Mol ten mass gui de sl eeve, characterized by
[ pl ease: refer to articulated notion : ion di fferences
in Page 4A] 5 the air gap insulated inner flow hot runner system 2.

Mol ten nass gui de sl eeve according to claim1l1, char In that

thernopl astic plastic material is guided fLon1theh§q§i nozzl e body to the

cool er mold cavity 10 without |eakage. 3. ~ Mlten | ’i Mglmﬂﬁlﬂﬂlb 500

according to claim1, characterized in that internal .! A
bar and tenperature differences up to 400 [err]Cel si-us can be %ridgéd. 15

4. Mol t en nass gui de sl eeve according to claiml1, characterized in that
t he sIeevéElE&miosely nmounted and seals with the circunference at both its
ends. 20 5. Mol ten mass gui de sl eeve according to claim2, characterized

in that an_air | S_present hetween the heated nozzl e hody and the cool er
nol d cavit}'forqgg%tﬁﬁtpﬁﬁ§ §§ld@.gi?ﬁﬂ%«ﬂéhﬁﬁﬂ?ﬁﬁﬁ%ﬁ?%l v&according to
claim4, articulated motion in the case of expansion differences in

5 the air gap insulated inner flow hot runner system.

2. ‘Molten mass guide sleeve according to claim 1,
characterized in that thermoplastic plastic material is

guided from the heated nozzle body to the cooler meld cavity
10 without leakage.

3. Molten mass guide sleeve according to claim 1,
' characterized in that internal pressures up to 2,500 bar and
temperature differences up to 400 °Celsius can be bridged.
15
4, Molten mass guide sleeve according to claim 1,
characterized in that the sleeve is loosely mounted and
- seals with the circumference at both its ends.

20 5. Molten mass guide sleeve according to claim 2,
characterized in that an air gap is present between the

heated nozzle body and the .cooler mold cavity for
insulation.

25 6. Molten mass guide sleeve according to claim 4,
characterized in that a cambered sealing lip is provided at
both ends on the circumference.

7. Molten mass guide sleeve according to claim 4,
30 characterized in that the high internal pressure expands the
sleeve, thereby providing a circumferential sealing action
of the cambered ends. '
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characterized in that a canbered sealing. lip is provided at both ends on

t he it cunf,gLenGs. mo,n”cmwblten mass gui de sl eeve ;;EQLgLngf%frfTéfﬁfz 30
characterlzed in that the high internal pressure expands t vw“

t hereby providing a circunferential sealing action- o&i ‘\m M\W ds.

1. Mol ten mass gui de sleeve for use with an air g\‘ § nier flow
hot runner system characterized in that ¢he sleeve is anany nount ed

bet ween a nozzle body in the hot runner systen1and a cooler nold cavity
wher eby notion of the sleeve conpensates for expansion differences in the
hot runner system (26360E. DOC Prt: 10.09.1999 CE) 8. Mol ten mass
gui de sl eeve according to claim4, characterized in that. geonetrica
|rregular|$|es d%@%%ﬂnbyaéﬁfgé#éﬁcééeﬁﬂee?§§ﬁ§4%$gaﬁ@ Grfdhdted. 5

characterized in that geometrical irregularities caused by
differences in expansion are compensated.



