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(57) ABSTRACT 

The present invention provides an induction heating method 
for a manifold in a hot runner mold Where it is possible to 
uniformly heat material over the entire length of a runner 
and in Which a coil may be easily attached to and detached 
from the manifold. 

In the induction heating method for a manifold of a hot 
runner mold including a ?xed mold and a movable mold, a 
space is provided along a side surface 10b of the manifold 
10 on Which clamping force applied by the ?xed mold and 
the movable mold does not act, Wherein a coil 17 is Wound 
to the side surface 10b along an axial line of a runner of the 
manifold Within this space such that the manifold 10 is 
induction-heated from the side surface 10b. 
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FIG. 2 
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FIG. 3 
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INDUCTION HEATING COIL UNIT FOR 
MANIFOLD IN HOT RUNNER MOLD 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This is a continuation application of PCT Interna 
tional Application of PCT/JP00/02964 ?led on May 10, 
2000. 

TECHNICAL FIELD 

[0002] The present invention relates to an induction heat 
ing method for a manifold in a hot runner mold and a coil 
unit for induction heating. 

BACKGROUND ART 

[0003] In a hot runner mold, it is necessary to maintain 
material Within the runner in a molten condition by heating 
the runner. Heater heating and induction heating have been 
knoWn as methods for heating the runner. The induction 
heating can heat the material to a desired temperature in a 
shorter time than the heater heating. Further, the induction 
heating has the advantage that it is superior in controllability 
of temperature and poWer consumption is also small. 

[0004] FIG. 10 is for shoWing a prior art of the present 
invention and is a schematic side vieW of a manifold heated 
by induction heating. 

[0005] A manifold 10 has a sprue portion 11 for introduc 
ing molten material sent from an injection cylinder (not 
shoWn) into the manifold 10 and a runner portion 12 for 
distributing the molten material as ?oWn from the sprue 
portion 11 to noZZles 20. The manifold 10 is disposed Within 
a space formed betWeen a ?xed mold plate 1 of the hot 
runner mold and a back plate 2 mounted to a rear surface 
thereof. At a time of injection molding, a large mold 
clamping force acts on the ?xed mold plate 1, the noZZles 20 
and the back plate 2. For this reason, the manifold 10 is 
supported by heat-insulating supporting members 16 at a 
plurality of portions betWeen the ?xed mold plate 1 and the 
back plate 2 so as to prevent the manifold 10 from being 
distorted or displaced due to the clamping force. 

[0006] Coils 15 for induction heating are Wound around an 
outer periphery of the manifold 10 at portions at Which the 
manifold is not supported by the supporting members 16. 
When voltage is applied to the induction heating coils 15, 
the material Within the runner is heated at portions Where the 
induction heating coils 15 are Wound. 

[0007] In the above-described induction heating method 
there are the folloWing draWbacks. 

[0008] (1) In order to heat material uniformly, it is 
preferable to Wind the coils 15 over the entire length 
of the runner portion 12. HoWever, portions Where 
the coils 15 nay be Wound Will be limited by the 
supporting members 16 for supporting the manifold 
10. Therefore, there is a draWback that variations 
occur in temperature of the molten material Within 
the runner to result in irregularities in qualities of 
injection-molded articles and in pouring de?cien 
c1es. 

[0009] (2) In case of injection molding of molten 
metal having a high melting point and exhibiting 
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favorable thermal conductivity, such as magnesium, 
it Will be required to heat the material located at 
portions Where induction heating is performed to a 
temperature that is remarkably higher than the melt 
ing point thereof. This consequently increases the 
possibility of run-out or thermal distortion and also 
shortens the life of the coils themselves. 

[0010] (3) As one method for solving the above 
draWback, it is considered to form through holes on 
the supporting members and to Wind the induction 
heating coils around the periphery of the manifold 10 
through these through holes. HoWever, forming the 
through holes into the supporting members formed 
of material such as ceramics Will result in higher 
cost. The through holes Will further Weaken the 
strength of the supporting members. 

[0011] (4) The respective coils 15 are connected by 
lead Wires each other. These lead Wires are connected 
to an external poWer supply source through the back 
plate 2. A draWback is accordingly presented that the 
coils 15 are hard to be detached from the manifold 10 
at a time of performing exchange, inspection or 
repair of the manifold 10 and thus Worsens the 
Workability. 

[0012] The present invention has been made in vieW of 
these draWbacks, and it is an object thereof to provide an 
induction heating method for a manifold of a hot runner 
mold and a coil unit for induction heating With Which it is 
possible to uniformly heat material over the entire length of 
a runner Without Weakening the strength of a supporting 
Member and in Which the coil may be easily attached to and 
detached from the manifold. 

DISCLOSURE OF THE INVENTION 

[0013] Clamping force acts onto the manifold 10 in a 
direction identical to a clamping direction thereof (Which is 
a direction indicated by arroW X in FIG. 10). The inventors 
of the present invention have completed the present inven 
tion in vieW of the fact that no clamping force acts onto a 
side surface 10b of the manifold 10 that is parallel to the 
clamping direction. In other Words, the manifold 10 only 
needs to be supported by the supporting members 16 at a 
surface 10a that is orthogonal to the clamping direction, and 
a space in a length direction may be secured over the entire 
length of the runner portion 12 on the side surface 10b. 

[0014] More particularly, the present invention relates to 
ran induction heating method for a manifold of a hot runner 
mold including a ?xed mold and a movable mold, the 
induction heating method comprising the steps of: providing 
a space along a side surface on Which no clamping force is 
applied by the ?xed mold and the movable mold of the 
manifold; Winding a coil to the side surface along an axial 
line of a runner of the manifold; and performing induction 
heating of the manifold from the side surface. 

[0015] According to this method, the material Within the 
manifold may be uniformly heated over the entire length 
thereof. Attaching and detaching the coil to and from the 
manifold Will also become easy. 

[0016] Also, a method may be employed Where the coil is 
Wound to extend in a spiral manner from the side surface to 
a surface orthogonal to the clamping direction, and the 
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manifold is induction-heated from the side surface and the 
surface orthogonal to the clamping direction by this spiral 
coil. 

[0017] According to this method, induction heating of the 
manifold may be performed not only from the side surface 
but also from the surface orthogonal to the clamping direc 
tion so that the temperature of the material may be made 
more uniform. Attaching and detaching the coil to and from 
the manifold Will also become easy. 

[0018] Furthermore, a method may be employed Where 
the manifold is partitioned into a plurality of portions to 
divide each portion into a single region and the spiral coil is 
Wound for each region to perform induction heating. 

[0019] With using spiral coils, it Will be possible to easily 
a Wind coil around an arbitrary portion and to perform 
induction heating of the manifold from the side surface. It 
Will further be possible to adjust temperature of the material 
of each portion to a desired temperatures. 

[0020] An induction heating coil unit according to the 
present invention is an unit for a manifold of a hot runner 
mold including a ?xed mold and a movable mold, compris 
ing a coil holding body that is provided to be attachable and 
detachable to and from the manifold and disposed Within a 
space formed along a side surface on Which no clamping 
force is applied by the ?xed mold and the movable mold of 
the manifold, and a coil that is held by the coil holding body 
and is Wound to the side surface along an axial line of a 
runner of the manifold, Wherein the manifold is heated from 
the side surface. 

[0021] With this arrangement, the material may be uni 
formly heated over the entire length of the runner. The coil 
may Further be easily attached to and detached from the 
manifold. 

[0022] Alternatively, the coil holding body may be pro 
vided on both of opposing side surfaces of the manifold 
astride the surface orthogonal to the clamping direction 
Wherein a coil is held by the coil holding body in a spiral 
manner. 

[0023] With this arrangement, induction heating of the 
manifold may be performed not only from the side surface 
but also from the surface orthogonal to the clamping direc 
tion so that the temperature of the material may be made 
more uniform. Attaching and detaching the coils to and from 
the manifold Will also become easy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a schematic vieW of a manifold for 
explaining the concept of induction heating method accord 
ing to the present invention, Wherein FIG. 1(a) is a plan 
vieW thereof, and FIG. 1(b) a vieW seen from a direction as 
indicated by arroW A in FIG. 1(a). 

[0025] FIG. 2 illustrates another embodiment of the 
induction heating method of FIG. 1. 

[0026] FIG. 3 is a perspective vieW shoWing a schematic 
representation of a coil body formed around the manifold 
according to the embodiment illustrated in FIG. 2. 

[0027] FIG. 4 illustrates still another embodiment of the 
induction heating method of FIG. 1. 
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[0028] FIG. 5 is a front vieW of a coil unit for induction 
heating according to one embodiment of the present inven 
tion. 

[0029] FIG. 6 is a plan vieW of the coil unit for induction 
heating of FIG. 5. 

[0030] FIG. 7 is a vieW seen from a direction as indicated 
by arroWs I-I of the coil unit for induction heating of FIG. 
5. 

[0031] FIG. 8 illustrates another embodiment of a coil 
unit for induction heating of the present invention, Wherein 
(a) is a plan vieW of the coil unit for induction heating and 
(b) is a side vieW shoWing a condition Where the coil unit for 
induction heating is mounted to the manifold. 

[0032] FIG. 9 illustrates still another embodiment of a coil 
unit for induction heating of the present invention and is a 
plan vieW of the coil unit for induction heating. 

[0033] FIG. 10 is a side vieW of a manifold according to 
the prior art of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0034] Preferable embodiments of an induction heating 
method for a manifold in a hot runner mold according to the 
present invention Will be explained beloW With reference to 
the draWings. It should be noted that portions and members 
that are identical to those of the manifold as illustrated in 
FIG. 10 are marked With identical reference numerals, and 
detailed explanations thereof Will be omitted. 

[0035] FIG. 1 is a schematic vieW of a manifold for 
explaining the concept of an induction heating method 
according to the present invention, Wherein FIG. 1(a) is a 
plan vieW thereof, and FIG. 1(b) is a vieW seen from a 
direction as indicated by arroW A in FIG. 1(a). 

[0036] Clamping force that is applied When a movable 
mold plate (not shoWn) is pressed against a ?xed mold plate 
1 acts in a direction as indicated by arroW X in FIG. 1. A 
surface 10a of a manifold 10 that is orthogonal to the 
direction indicated by arroW X is supported by heat-resistant 
supporting members 16 at predetermined portions. A space 
is secured betWeen the ?xed mold plate 1 and a back plate 
2 on the side surface 10b side of the manifold 10 that is 
parallel to the direction indicated by arroW X. A coil 17 is 
Wound Within this space along the side surface 10b. It is 
alternatively possible to preliminarily form a coil unit by 
Winding the coil 17 along the side surface 10b of the 
manifold 10 and to mount this coil unit to a periphery of the 
manifold 10 When assembling the manifold 10. 

[0037] As described above, there is no obstacle such as the 
supporting members 16 on the side surface 10b of the 
manifold 10. Thus, the coil 17 may be easily Wound around 
the manifold 10. By applying voltage to the coil 17, induc 
tion heating may be performed along the entire length of a 
runner portion 12 of the manifold 10 and thus to uniformly 
heat material Within the runner. 

[0038] FIG. 2 illustrates an embodiment of the induction 
heating method of FIG. 1. Both ends of the manifold 10 in 
longitudinal direction may be ?xed to the back plate 2 
through ?xing members 22, 22. In this embodiment, a coil 
18 is Wound in a spiral manner to extend from the side 
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surface 10b of the manifold 10 to the surface 10a While 
avoiding the ?xing members 22, 22. The coil unit thus 
formed assumes a shape of a saddle opened at its central 
portion, as illustrated in FIG. 3. The coil body having such 
a shape as illustrated in FIG. 3 may be easily attached to the 
manifold 10 from the surface 10a on the back plate 2 side. 

[0039] Even in this embodiment, When voltage is applied 
to the coil 18, the runner portion 12 of the manifold 10 may 
be similarly heated over the entire length and the material 
contained therein may be uniformly heated. 

[0040] FIG. 4 illustrates still another embodiment of the 
induction heating method of FIG. 1. In this embodiment, the 
manifold 10 is partitioned into a plurality of regions. Coils 
19 are Wound to extend from the side surface 10b to the 
surface 10a in respective regions. In the illustrated example, 
the manifold 10 is divided into three portions of both end 
portions supported by the supporting members 16 and a 
central portion having a sprue portion 11. The number of 
division is not limited to three but may also be tWo or not 
less than four. By attaching the coils 19 to the respectively 
divided regions in this manner, the manifold 10 may be 
heated for each desired region. It is further possible to 
uniformly heat the material over the entire length of the 
runner portion 12 by disposing a predetermined number of 
coil units comprised by Wound coils 19 in accordance With 
the length of the manifold 10, irrespective of the dimension 
of the manifold 10 being either long or short. In this case, it 
is desirable to connect respective coils 19 to be mutually 
attachable and detachable by means of connectors. 

[0041] One embodiment of a coil unit for induction heat 
ing according to the present invention Will noW be explained 
in details With reference to FIGS. 5 to 7. 

[0042] FIG. 5 is a front vieW of a coil unit for induction 
heating according to one embodiment of the present inven 
tion, FIG. 6 is a plan vieW of the coil unit for induction 
heating of FIG. 5, and FIG. 7 is a vieW seen from a direction 
as indicated by arroWs I-I of the coil unit for induction 
heating of FIG. 5. 

[0043] A coil unit for induction heating 30 comprises a 
holloW and saddle-shaped coil holding body 32 that is freely 
attachable/detachable to and from the manifold 10, a coil 33 
held by the coil holding body 32, and a cover 36 for covering 
an exterior of the coil holding body 32. 

[0044] The coil holding body 32 is formed of non-con 
ductive material With superior heat-resistant properties, for 
instance, ceramics. On a surface thereof, a helically con 
tinuous groove 32a is formed along an outer con?guration of 
the coil holding body 32. The coil 33 is ?tted into this groove 
32a While being helically Wound and is held thereat. The coil 
33 ?tted into the groove 32a may be ?xed to the coil holding 
body 32 through arbitrary and suitable adhesive or the like 
exhibiting superior heat-resistant properties. Both ends of 
the coil 33 are led outside the coil unit for induction heating 
30 by a terminal handling member 35 provided on one side 
of the coil holding body 32. 

[0045] The coil holding body 32 is further provided With 
engaging paWls 34 on both ends of its opening portion for 
engaging With corner portions of the manifold 10. The 
engaging paWls 34 are formed to assume tapered shapes 
When seen from the side surface for enabling easy attaching 
and detaching to and from the manifold 10 of the coil unit 
for induction heating 30. 
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[0046] One or a plurality of the coil units for induction 
heating 30 of the above-described arrangement may be 
mounted in a longitudinal direction of the manifold 10. In 
case that the plurality of the coil units for induction heating 
30 are attached in the longitudinal direction, it is preferable 
to connect the coils 33 of respective coil units for induction 
heating 30 by connectors 40. The connector 40 may has any 
conventional arrangement as far as both ends of the coils 33 
and lead Wires 39 may be easily connected. 

[0047] The connector 40 in this embodiment comprises a 
case 41 Whose interior is formed With tWo chambers 43a, 
43b by an insulating partition 42, and conductive holding 
members 44a, 44b that are respectively inserted into the 
chambers 43a, 43b of the case 41. The holding members 
44a, 44b are respectively formed With grooves 46a, 46b into 
Which both ends of the coil 33 and the lead Wire 39 are ?tted. 
The case 41 is further formed in a structure that is vertically 
separable into tWo parts. One of the parts serves as a holding 
member for ?xing both ends of the coil 33 and the lead Wires 
39 by pinching, and is further provided to enable disassem 
bly and assembly through bolts 48 for mounting the con 
nector 40 to the back plate 2 (see FIG. 10). Thus, by 
loosening the bolts 48, the case 41 of the separable arrange 
ment is loosened for enabling attaching and detaching of 
both ends of the coil 33 and the lead Wires 39. Since the 
holding members 44a, 44b are formed of metal exhibiting 
superior conductivity such as iron, steel or aluminum, both 
ends of the coil 33 and the lead Wires 39 may be connected 
in an easy and reliable manner by simply ?tting both ends of 
the coil 33 and the lead Wires 39 to the grooves 46a, 46b, 
respectively, and fastening the bolts 48. 

[0048] In the coil unit for induction heating 30 to be 
mounted around the sprue portion 11, it is preferable to form 
a ?t-mounting portion 50 surrounding the sprue portion 11. 
With the ?t-mounting portion 50, the coil unit for induction 
heating 30 can accurately be positioned above the manifold 
10. By Winding a coil (not shoWn) around the ?t-mounting 
portion 50, material in the sprue portion 11 nay also be 
heated. It should be noted that the sprue portion 11 of the 
manifold 10 be preferably of straight shape Without any 
projections such as ?anges in vieW of attaching and detach 
ing of the coil unit for induction heating 30 provided With 
the ?t-mounting portion 50. Further, it is preferable that the 
thickness of the sprue portion 11 is made as thin as possible 
for realiZing effective heating through induction heating. 

[0049] When the coil unit for induction heating 30 of the 
above-described arrangement is mounted to the manifold 10 
and current is supplied to the coil 33 through the lead Wires 
39 and the connector 40, the manifold 10 is induction-heated 
from the side surface 10b side so that the material Within the 
runner 12 (see FIG. 10) is uniformly heated. 

[0050] Another embodiment of the coil unit for induction 
heating according to the present invention Will noW be 
explained With reference to FIG. 8. 

[0051] As illustrated in FIG. 8(a), a coil unit for induction 
heating 50 of the illustrated embodiment comprises a bag 
like heat-resistant cloth 51 that is Wound around the mani 
fold 10 and mounted thereto, a spiral coil 53 mounted to an 
inner side of the bag-like heat-resistant cloth 51, and string 
like tying portions 52 provided on both ends of the heat 
resistant cloth 51. 
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[0052] The heat-resistant cloth 51 is comprised by Weav 
ing heat-resistant ?bers such as alumina ?bers or alumino 
silicate ?bers in a bag-like manner. It is alternatively pos 
sible to form the cloth 51 in a bag-like manner by adhering 
or sewing a plurality of heat-resistant cloths together. An 
opening 55 may be formed on a predetermined portion of the 
heat-resistant cloth 51 Which alloWs insertion of the sprue 11 
or the like, as illustrated in FIG. 8. 

[0053] The coil for induction heating 53 is disposed inside 
the bag-like heat-resistant cloth 51 in a spiral manner. The 
coil for induction heating 53 is preliminarily Wound in a 
spiral manner such that adjacent Wires do not contact each 
other. This coil for induction heating 53 is seWn to the 
heat-resistant cloth 51 Within the bag-like heat-resistant 
cloth 51 by a heat-resistant member such as one of the 
above-listed heat-resistant ?ber or the like. 

[0054] Both ends of the coil for induction heating 53 
project outside the bag-like heat-resistant cloth 51. 

[0055] The string-like tying portions 52 may be formed 
from a part of the heat-resistant cloth 51, and it is alterna 
tively possible to seW separately formed tying portions 52 to 
both ends of the heat-resistant cloth 51 by using one of the 
above-listed heat-resistant ?ber or the like. 

[0056] The thus arranged coil unit for induction heating 50 
is bent to suit the outer shape of mounting portions of the 
manifold 10, as illustrated in FIG. 8(b). The tying portions 
52, 52 on both ends of the heat-resistant cloth 51 are tied 
astride the manifold 10. 

[0057] In this manner, the coil for induction heating 53 
may be mounted to the manifold 10 together With the 
heat-resistant cloth 51. 

[0058] Thereafter, both ends of the coil 53 projecting 
outside the coil for induction heating 53 are connected to 
lead Wires (not shoWn) that are connected to an eXternal 
poWer source. 

[0059] The tying portions are not limited to those of the 
above-described embodiment. 

[0060] It is, for instance, possible to provide male snaps 57 
on both ends of the heat-resistant cloth 51 and to provide 
female snaps 59 on both ends of the string-like typing 
members 58 formed as separate bodies from the heat 
resistant cloth 51, as shoWn in FIG. 9. By ?tting the male 
snaps 57 and the female snaps 59 together, both ends of the 
heat-resistant cloth 51 may be tied by the tying members 58. 

[0061] Though not shoWn in the draWings, both ends of 
the heat-resistant cloth may be tied by heat-resistant Wires as 
another embodiment. 

[0062] According to these embodiments, attaching and 
detaching the coil unit for induction heating 50 to and from 
the manifold 10 may be performed in a still simpler manner, 
and such embodiments are also advantaged in vieW of costs. 

[0063] According to the present invention, a coil for 
induction heating is Wound to a side surface on Which a 
clamping force of a manifold does not act along an aXial 
direction of a runner, the coil may be Wound over the entire 
length of the runner to make the temperature of molten 
material contained in the runner uniform, and it is accord 

Nov. 8, 2001 

ingly possible to prevent irregularities in qualities of injec 
tion-molded articles and occurrence of pouring de?ciencies. 

[0064] Since the material may be uniformly heated, it Will 
no more be necessary to partially perform heating at a 
temperature that is remarkably higher than a melting point 
When performing injection molding of molten metal having 
a high melting point and exhibiting favorable thermal con 
ductivity such as magnesium, and to thereby reduce the 
danger of run-out or thermal distortion or the like. The life 

of a coil itself Will not be shortened, either. 

[0065] Since a coil may be Wound irrespective of support 
ing members, the strength of the supporting members Will 
not be Weakened. 

[0066] Coils may be easily attached to and detached from 
the manifold and thus eXhibits superior Workability. 

Industrial Applicability 

[0067] The present invention is Widely applicable to molds 
in a hot runner injection molding not only for resin but also 
for metals such as magnesium alloy, aluminum alloy or Zinc 
alloy. 
What is claimed is: 

1. An induction heating method for a manifold in a hot 
runner mold including a ?Xed mold and a movable mold, the 
induction heating method comprising the steps of: 

providing a space along a side surface of the manifold on 
Which no clamping force is applied by the ?Xed mold 
and the movable mold; 

Winding a coil to the side surface along an aXial line of a 
runner of the manifold in the space; and 

performing induction heating of the manifold from the 
side surface. 

2. The induction heating method for a manifold in a hot 
runner mold as recited in claim 1, Wherein the coil is Wound 
to eXtend in a spiral manner from the side surface to a 
surface orthogonal to the clamping direction, and the mani 
fold is induction-heated from the side surface and the 
surface orthogonal to the clamping direction by the spiral 
coil. 

3. The induction heating method for a manifold in a hot 
runner mold as recited in claim 2, Wherein the manifold is 
partitioned into a plurality of regions and the spiral coil is 
Wound for each of the regions to perform induction heating. 

4. The induction heating method for a manifold of a hot 
runner mold as recited in claim 2, Wherein the spirally 
Wound coil is mounted to a heat-resistant cloth provided 
With tying portions on both sides thereof, the heat-resistant 
cloth together With the coil is bent to suit an outer shape of 
the manifold, and the tying portions are tied on both ends 
astride the manifold for mounting the heat-resistant cloth to 
the manifold. 

5. The induction heating method for a manifold of a hot 
runner mold as recited in claim 2, Wherein the spirally 
Wound coil is mounted to a heat-resistant cloth, the heat 
resistant cloth together With the coil is bent to suit an outer 
shape of the manifold, and a tying strap is Wound around the 
heat-resistant cloth to mounting the heat-resistant cloth to 
the manifold. 
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6. An induction Heating coil unit for a manifold in a hot 
runner mold including a ?xed mold and a movable mold, the 
coil unit comprising: 

a coil holding body that is provided to be attachable and 
detachable to and from the manifold and disposed 
Within a space formed along a side surface of the 
manifold on Which no clamping force is applied by the 
?xed mold and the movable mold, and 

a coil that is held by the coil holding body and is Wound 
to the side surface along an aXial line of a runner of the 

manifold, 
Wherein the manifold is heated from the side surface. 
7. The induction Heating coil unit for a manifold of a hot 

runner mold as recited in claim 6, Wherein the coil holding 

Nov. 8, 2001 

body is provided on both of opposing side surfaces of the 
manifold astride the surface orthogonal to the clamping 
direction Wherein the coil is held by the coil holding body in 
a spiral manner. 

8. The induction Heating coil unit for a manifold of a hot 
runner mold as recited in claim 6, Wherein the coil holding 
body is a heat-resistant cloth. 

9. The induction Heating coil unit for a manifold of a hot 
runner mold as recited in claim 8, Wherein the heat-resistant 
cloth is mounted to the manifold by forming tying portions 
on both ends of the heat-resistant cloth and by tying the tying 
portions astride the manifold. 


