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ENCAPSULATING FIBROUS INSERTS WITH
MOLDING MATERIAL

SUMMARY

In a ?rst aspect of the present invention there is provided
a molding system, including molding-system elements con

TECHNICAL FIELD

?gured to process a molding material, a mold surface

con?gured to cooperate With the molding-system elements,

The present invention generally relates to molding sys
tems, and more speci?cally the present invention relates to,

and a ?brous-insert generating mechanism con?gured to
generate a ?brous insert onto the mold surface, the mold

but is not limited to, encapsulating a ?brous insert With a

molding material.

plastics parts, particularly in the automotive industry. Glass

surface, in use, encapsulates the ?brous insert received by
the mold surface With the molding material, at least in part.
In a second aspect of the present invention, there is
provided a molding system, including a ?brous-insert gen
erating mechanism con?gured to generate a ?brous insert
onto a mold surface, the mold surface, in use, encapsulates

?bers are used to reinforce the basic thermoplastic structure

the ?brous insert received by the mold surface With a

BACKGROUND

There is a groWing demand for glass reinforced thermo

molding material, at least in part, the molding material

to improve the strength and impact resistance of the ?nished
part. There are various methods of combining the glass
?bers With the plastic. Molders of reinforced thermoplastics
using direct long-?ber compounding are seeking a technol
ogy that alloWs the molder to produce a glass-mat thermo

processed by molding-system elements, the mold surface
con?gured to cooperate With the molding-system elements.
In a third aspect of the present invention, there is provided
20

plastic (GMT) composite sheet. This development is driven
by a desire to reduce raW-material costs by not having to buy

a molding system, including a ?ber-receiving ?xture con
?gured to cooperate With a mold surface, and cooperate With
a ?brous-insert generating mechanism con?gured to gener

a precon?gured sheet. Do-it-yourself compounding also

ate a ?brous insert onto a mold surface, the mold surface, in

gives GMT molders a means of reusing their scrap. Further
savings can be gained by an immediate transfer of a freshly
made GMT sheet into a press While still pliable, Which

use, encapsulates the ?brous insert received by the mold
surface With a molding material, at least in part, the molding

25

material processed by molding-system elements, the mold

eliminates a need to reheat the sheet in a reheat oven.

surface con?gured to cooperate With the molding-system

Most current methods provide a glass/plastic matrix that
is consistent throughout the geometry of the part. But there
is considerable expense in creating a glass/plastic matrix and

elements.
In a fourth aspect of the present invention, there is

30

usually the same reinforced properties are not needed over

the Whole geometry of the part as only speci?c areas of the

provided a molded article, including a molding material, and
a ?brous insert encapsulated by the molding material, at
least in part, the molding material handled by a molding

part need the greater reinforcement provided by the glass

system, including molding-system elements con?gured to

sheet.

process a molding material, a mold surface con?gured to
cooperate With the molding-system elements, and a ?brous

U.S. patent application Ser. No. 2005/0156352Al (Inven

35

tor: Burkle et al; Assignee: Krauss-Malfei Kunststof?echnik

insert generating mechanism con?gured to generate the

GmbH) discloses a multi-stage injection molding process for

?brous insert onto the mold surface, the mold surface, in use,

production of multi-component reinforced plastic products

encapsulates the ?brous insert received by the mold surface
With the molding material, at least in part.
In a ?fth aspect of the present invention, there is provided
a process of molding, including processing a molding mate

involves forming a ?ber preform in one area of an injection
machine before moving to a molding area. Disadvanta

40

geously, since an endless band (Which is a ?brous insert) is
fed continuously into a molding machine, material is cut
from the endless band to keep the endless band moving

continuously through the molding machine, Which permits
subsequent portions of the band to be used in molding many
articles. This arrangement leads to Wasting ?brous material,
and is potentially more costly to operate.
U.S. patent application Ser. No. 2004/0021247Al (Inven
tor: Habisreitinger et al) discloses a press molding method

rial, generating a ?brous insert onto a mold surface, and
45

50

for producing plastic shells from ?ber-reinforced duroplas
tics. The method includes feeding sections of ?ber mat into
a molding press, spraying on resin onto the mat, closing the
mold, alloWing the resin to cure and trimming ?ash from

molding. Disadvantageously, this reference teaches cutting

?ber-receiving ?xture to another ?ber-receiving ?xture
extending from a mold surface, Wherein the molding system
includes molding-system elements con?gured to process a
55

excess material from an insert or molding. This arrangement

leads to Wasting ?brous material, and is potentially more

costly to operate.
U.S. Pat. No. 6,495,091 (Inventor: Manson et al) discloses
the manufacture of polymer or composite products While

encapsulating the ?brous insert received by the mold surface
With a molding material, at least in part.
In a sixth aspect of the present invention, there is provided
a device of a molding system, including a ?ber-receiving
?xture con?gured to cooperate With a ?brous-insert gener
ating mechanism con?gured to generate a ?brous insert onto
the ?ber-receiving ?xture, and a ?ber-transfer mechanism
con?gured to transfer the generated ?brous insert from the

60

eliminating intermediate processing stages by combining at

molding material, Wherein the mold surface is con?gured to
cooperate With the molding-system elements, and encapsu
late the ?brous insert received by the mold surface With the
molding material, at least in part.
A technical effect of the aspects of the present invention
is reduced scrap in vieW of knoWn methods that permit
removal of unWanted ?brous material from a pre-made
?brous insert. The ?brous insert is generated to have a

least tWo potential conversion steps for polymeric based

composite manufacture, from reinforcing materials and

predetermined attribute (such as, but not limited to shape,

matrices to ?nished products. Disadvantageously, this ref

Weight, and/or density, etc), prior to encapsulating the

erence teaches cutting excess material from an insert. This

arrangement leads to Wasting ?brous material, and is poten
tially more costly to operate.

65

?brous insert at least in part. This arrangement permits
selective and/or optimiZed reinforcement of a molded
article.
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BRIEF DESCRIPTION OF THE DRAWINGS

nism 12. The ?brous-insert generating mechanism 12 is part
of an end-of-arm-tool 13. The ?brous-insert generating
mechanism 12, When activated, generates a ?brous insert 14

A better understanding of the exemplary embodiments of
the present invention (including alternatives and/or varia

on a ?ber-receiving ?xture 16 of a mold surface 18. The
mold surface 18 is de?ned by a mold. The mold includes a

tions thereof) may be obtained With reference to the detailed

description of the exemplary embodiments along With the
folloWing draWings, in Which:

primary mold half 20 and a secondary mold 22 that de?nes
a mold cavity in cooperation With the primary mold half. The
secondary mold half 22 de?nes the mold surface 18. In an
alternative, the primary mold half 20 de?nes the mold
surface 18. The mold cooperates With molding-system ele
ments to encapsulates a molding material on the generated
?brous insert 14 in cooperation With the mold surface 18.
The molding-system elements include a mold-supporting
assembly 24 con?gured to support the mold halves 20 and

FIG. 1 is a side vieW of a molding machine according to
a ?rst embodiment;
FIGS. 2, 3, 4 and 5 are side vieWs of a molding machine
according to a second embodiment;
FIGS. 6 and 7 are side vieWs of a molding machine
according to a third embodiment;

FIGS. 8A, 8B and 8C illustrate, schematically, a ?brous

insert generating mechanism used in the molding system of

22, an injection unit 26 con?gured to inject the molding

FIG. 2 for generating and/or Winding a ?brous insert on a

material into a mold cavity de?ned by the mold halves 20

?ber-receiving ?xture;

and 22, and a clamping mechanism 28 (including platens)
con?gured to clamp the mold halves 20 and 22 together. In
an alternative embodiment, the molding-system elements
include any combination and permutation of the items 24, 26

FIGS. 9A, 9B and 9C illustrate, schematically, a manner
in Which the ?ber-receiving ?xture of FIGS. 8A, 8B and 8C

operates;

20

and 28.

FIGS. 10, 11 and 12 are side vieWs of a molding machine
according to a fourth embodiment; and
FIGS. 13, 14, 15 and 16 are top vieWs of a molding
machine according to a ?fth embodiment.
25

REFERENCE NUMERALS USED IN THE
DRAWINGS

The folloWing is a listing of the elements designated to
each reference numerals used in the draWings.

molding machine 10

a ?brous-insert generating

end-of-arm-tool l3

mechanism 12
?brous insert 14
mold surface 18

?ber-receiving ?xture 16
primary mold 20
clamping mechanism 28

secondary mold 22
injection unit 26
molding machine 100

?brous-insert generating

end-of-arm-tool 103

mold-supporting assembly 24
mechanism 102
?brous insert 104
mold surface 108

barrel 122
drive unit 126

stationary platen 130

upper tie bar 132

loWer tie bar 134
carrier 138

rotary drive 136

end-of arm-tool assembly 142

robot arm 144

end-of-arm drive 146
suction cup 150

end-of-arm drive 148

secondary mold 112
clamping mechanism 118

molded part 154
molded part 158
molded part 162

35

45

50

A technical effect of the molding machine 10 is reduction
of scrap by avoiding removal of unWanted ?brous material
from a ?brous insert, and the ?brous insert is manufactured
to have a predetermined attribute and/or attributes (such as,

pins 160
mold cavity 164

secondary mold half 180
molded part 184
primary mold half 188
heater 192

?bers, a precon?gured mat, and any combination and per
mutation thereof.
FIGS. 2, 3, 4 and 5 are side vieWs of a molding machine
100 according to the second embodiment (Which is the

preferred embodiment) of the present invention.

molded part 152

molded part 178
secondary mold half 182
molded part 186
primary mold half 190

component usable in a GMT (glass-mat thermoplastic)

(long-?ber thermoplastic) molded article, a long-glass-rein
forced polypropylene component, unidirectionally-aligned

heater 156

holder 172
module 176

(that is, item 16 is not part of the mold surface 18), and the
?ber-receiving ?xture 16 cooperates With a ?ber-transfer
mechanism (not depicted). In this embodiment, the ?brous
insert generating mechanism 12 generates a ?brous insert
onto the ?xture 16, and then the ?ber-transfer mechanism
transfers, When so energiZed, the generated ?brous insert
from the ?ber-receiving ?xture 16 to another ?ber-receiving
?xture (not depicted) that extends from the mold surface 18.
molded article, a long-?ber component usable in an LFT

turret block 140

holder 168
module 170
module 174

from the mold surface 18. In an alternative embodiment, the
?ber-receiving ?xture 16 is offset from the mold surface 18

The ?brous insert 14 includes any one of a glass-mat
40

?ber-receiving ?xture 106
primary mold half llO
secondary mold 113
injection unit 116
injection base 120
feed hopper 124
clamp base 128

mold-supporting assembly 114

30

It Will be appreciated that the ?brous-insert generating
mechanism 12, the ?ber-receiving ?xture 16 and the mold
surface of the mold 18 may all be supplied by multiple
vendors, and the these items may be integrated by an
end-user, or may all be supplied by a single vendor and
integrated by the single vendor and/ or the end-user.
FIG. 1 depicts the ?ber-receiving ?xture 16 extending

shape, Weight, and/or density, etc) prior to the ?brous insert
55

60

being encapsulated.
Referring to FIG. 2, the molding system 100 includes a
?brous-insert generating mechanism 102. The ?brous-insert
generating mechanism 102 is part of an end-of-arm-tool 103
(hereafter called the “EOAT” 103). The ?brous-insert gen
erating mechanism 102, When activated, generates a ?brous
insert 104 on a ?ber-receiving ?xture 106 of a mold surface

108. The mold surface 108 is de?ned by a mold. The mold
includes a primary mold half 110 and a secondary mold 112.
The secondary mold half 112 de?nes the mold surface 108.
In an alternative of the embodiment, the primary mold half
FIG. 1 is a side vieW of a molding machine 10 according 65 110 de?nes the mold surface 108. The mold cooperates With
to the ?rst embodiment of the present invention. The mold
molding-system elements to encapsulate the generated
?brous insert 104 With a molding material in cooperation
ing system 10 includes a ?brous-insert generating mecha
DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

US 7,320,582 B2
6

5
With the mold surface 108. The advantage of the ?xture 106

An EOAT assembly 142 is located near a distal end of the

is that the ?ber is generated and used on a portion of a mold

clamp mechanism 118 remote from the stationary platen
130. The EOAT assembly 142 includes the EOAT 103, a

surface that requires ?brous reinforcement, and in this Way,
Waste of ?brous material is reduced by avoiding the cutting

robot arm 144 and an end-of-arm drive 146 and an end-of
arrn drive 148. End-of-arm drive 146 includes a suction cup

aWay of material from the ?brous insert.

According to this embodiment, the molding system 100
includes a primary mold half 110, and a set of secondary
mold halves having the secondary mold half 112 and a
secondary mold half 113. Each of the mold halves 112 and
113 de?nes the mold surface 108 and 109 respectively. Each
of the mold halves 112 and 113 cooperate With the ?brous
insert generating mechanism 102. Each of the mold halves
112 and 113 moves relative to the primary mold half 110

(this Will be described further beloW). Each of mold halves
112 and 113 encapsulate, in cooperation With the primary
mold half 110 (and in cooperation With molding system
elements of the molding system 100), a molding material to
generated ?brous inserts 104 and 105 respectively.
The secondary mold halves 112, 113 receive, at a position
o?line relative to the primary mold half, a ?brous insert, and
mold, at a position inline relative to the primary mold half
110, the molding material to the ?brous insert. The second
ary mold halves 112, 113 are con?gured to be movable
betWeen an inline position and an o?line position relative to
the primary mold half 110.

20

EOAT 103 retracts the robot arm 144 to WithdraW the

end-of-arm drives 146 and 148 from their location adjacent
the turret block 140 to a part release station (not shoWn)
associated With the drive 146 and a ?ber preform pick-up
25

The molding-system elements of the molding system 100
include a mold-supporting assembly 114 con?gured to sup
port the mold half 112, an injection unit 116 con?gured to
inject the molding material into a mold cavity de?ned by the
mold halves 110 and 112, and a clamping mechanism 118

and to clamp the mold halves 110 and 112 together. In an
alternative of the embodiment, the molding-system elements
include any combination and permutation of the items 114,

40

124 that is attached to the barrel 122. A drive unit 126 is
attached to a distal end of the barrel 122, and the drive unit
126 When energiZed rotates the injection screW so as to melt

material from a ?brous insert, the ?brous insert is manufac
tured to have a predetermined attribute and/or attributes
50

In an alternative embodiment of the molding machine

55

The mold-supporting assembly 114 includes a rotary drive
136 mounted on a carrier 138 and rotates a turret block 140 60

to selectively position a set of secondary mold halves 112
and 113 both of Which are attached to the turret block 140.
The rotary drive 136 can also be called a mold-moving

aligned axis.

receiving ?xture is con?gured to be offset from the mold
surface, and the ?ber-receiving ?xture cooperates With a
?ber-transfer mechanism (not depicted), and the ?ber-trans
fer mechanism transfers the generated ?brous insert from the
?ber-receiving ?xture to another ?ber-receiving ?xture
extending from the mold surface.
In an alternative embodiment, the secondary mold halves
112, 113 maintain a differential air pressure to hold a ?brous

assembly that supports and moves the set of secondary mold
any one of a vertically-aligned axis and a horiZontally

(such as, shape, Weight, and/or density, etc) prior to the
?brous insert being encapsulated (at least in part).
100, a ?ber-receiving ?xture (not depicted) cooperates With
the ?brous-insert generating mechanism 102, the ?ber

act as a frame that supports the primary mold half 110.

halves 112, 113, and the moving assembly is rotated along

mold surface by the ?brous-insert generating mechanism
102. A technical effect of the molding machine 100 is
reduction of scrap by avoiding removal of unWanted ?brous

cavity de?ned by the mold halves 110 and 112 (that is, after

loWer tie bars 134, and a clamping device (not depicted)
integrated With the stationary platen 130. The tie bars 132
and 134 extend from the mold-supporting assembly 114 and
over to the platen 130. The clamp device, When activated,
pulls the tie bars 132 and 134 Which in turn pulls and clamps
the mold halves together. The clamp base 128 is also used to

back to the position shoWn in FIG. 2 and the cycle may be
repeated to make another molded part having a ?brous insert
that Was generated by the ?brous-insert generating mecha
nism 102.
The molding machine 100 uses the ?brous-insert gener
ating mechanism 102 to generate and a ?brous insert. The
?brous insert is placable on a ?ber-receiving ?xture of a

45

to inject an accumulation of molding material into a mold

the mold halves 110 and 112 are aligned and facing each
other, as Will be described beloW).
The clamp mechanism 118 includes a clamp base 128, a
stationary platen 130, a pair of upper tie bars 132, a pair of

156 is molded in a mold cavity formed by mold halves 110
and 113. When this operation is complete, the mold halves
110 and 112 are opened and the turret block 140 is rotated

(not depicted; for example: a plastic resin). The molding

the molding material, then the drive unit 126 stops rotating
the injection screW and begins translating the injection screW

molded part 154 on the primary mold half 110 is in position
to be removed by the end-of-arm drive 146.
Referring to FIG. 5, the EOAT 103 extends the robot arm
144 into position adjacent the turret block 140. The end-of
arrn drive 146 retrieves the molded part 154 While a neW part

35

screW (not depicted) used for processing a molding material
material is supplied to the barrel 122 through a feed hopper

station (not shoWn) associated With the drive 148.
Referring to FIG. 4, When the turret block 140 completes
its rotation through one hundred eighty degrees, the second
ary mold half 112 holding the ?brous insert 104 is in position
to form a mold cavity With the primary mold half 110 and a

30

(including platens) con?gured to support the mold half 110

116 and 118.
The injection unit 116 includes an injection base 120 that
supports a barrel 122. The barrel 122 houses an injection

150 (or other part remove device) for holding a molded part
152. End-of-arm drive 148 includes ?brous-insert generat
ing mechanism 102 for generating the ?brous insert 104.
In operation, the molded part 152 is molded in the mold
formed by the primary mold half 110 and any one of the
secondary mold half 112 or the secondary mold half 113.
Molten resin from the barrel 122 is injected and encapsulates
(at least in part) a ?brous insert that Was generated in place
in the secondary mold half 113. While the part 152 is
molded, another ?brous insert is generated and placed on the
secondary mold half 112.
Referring to FIG. 3, When a molded part is molded and
suf?ciently cooled, the mold halves 110 and 113 are sepa
rated and opened, and the turret block 140 is rotated by the
rotary drive 136. While the turret block 140 is rotating, the

65

insert against a mold surface, and the differential air pressure
is deactivated responsive to encapsulating a molding mate
rial to the ?brous insert.
FIGS. 6 and 7 are side vieWs of a molding machine 200

according to the third embodiment of the present invention.

