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INSERT FOR DIE CAST SHOT SLEEVE

BACKGROUND

This application relates to a shot sleeve for use in a die cast mold, wherein
an insert is selectively placed at a shot end of a shot sleeve body.

Die cast molds are known and, typically, include a moving mold portion
and a fixed mold portion. A die cavity is formed between the two portions. A shot
sleeve is an elongated member that receives a molten metal. A plunger drives the
molten metal through the shot sleeve and into the die cavity.

Shot sleeves may be formed of steel for a number of reasons. As the
plunger moves the molten metal through the shot sleeve, there are compressive
forces applied to a shot, or forward, end of the shot sleeve. In addition, there may
be prolonged temperature exposure at the shot end.

These challenges are particularly true at a portion of the shot end which is
aligned with a larger portion of the die cavity and, thus faces more molten metal
than a more remote portion of the shot end.

In the prior art, the shot end of the shot sleeve has sometimes developed
cracks. When this occurs, the molten metal may be driven into those cracks and as
a part hardens within the die cavity, the molten metal may solidify within the
cracks in the shot sleeve.

In the prior art, as the moveable die portion moves away from the fixed die
portion, the cast part may remain stuck within the cracks in the shot sleeve. This

is, of course, undesirable.

SUMMARY

In a featured embodiment, a shot sleeve for use in a die cast assembly has a
shot sleeve body extending along an axis and having a bore for receiving a plunger.
Aninsert is secured at a shot end of the shot sleeve body.

In another embodiment according to the previous embodiment, the insert
extends over only a limited circumferential portion of the shot end of the shot sleeve
body.

In another embodiment according to any of the previous embodiments, the

insert is secured by a threaded member into the shot sleeve body.
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In another embodiment according to any of the previous embodiments, the
insert defines a portion of the bore of the shot sleeve.

In another embodiment according to any of the previous embodiments, the
insert is secured by a threaded member into the shot sleeve body.

In another embodiment according to any of the previous embodiments, the
insert defines a portion of the bore of the shot deeve.

In another embodiment according to any of the previous embodiments, a first
distance is defined from a forward face on a plunger which is to be utilized with the
shot deeve to a rearward end of a chamfer on the plunger. The insert defines the
portion of the bore for a second distance from the shot end inwardly into the bore,
with the second distance being greater than the first distance.

In another embodiment according to any of the previous embodiments, the
shot sleeve body is formed of a first material and the insert is formed of a second
material. The first material has a lesser thermal conductivity than the second
material. The second materia is more resistant to high temperatures than the first
material.

In another embodiment according to any of the previous embodiments, the
first material is steel.

In another embodiment according to any of the previous embodiments, the
second material is at least one of anickel or nickel alloy, tungsten, tantalum, tungsten
aloy, and tantalum alloy.

In another featured embodiment, a die cast assembly has a moveable mold
portion and a fixed mold portion. A shot sleeve is secured within the fixed mold
portion. The shot sleeve has a shot sleeve body extending along an axis, and a bore
receiving a plunger that is movable along the axis. An insert is secured at a shot end
of the shot sleeve, with the shot end facing one of the movable and fixed mold
portions.

In another embodiment according to the previous embodiment, the insert
extends over only alimited circumferential portion of the shot end of the shot sleeve.

In another embodiment according to any of the previous embodiments, the
insert is secured by a threaded member into the shot sleeve body.

In another embodiment according to any of the previous embodiments, the

insert defines a portion of the bore of the shot sleeve.
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In another embodiment according to any of the previous embodiments, the
insert is secured by a threaded member into the shot sleeve body.

In another embodiment according to any of the previous embodiments, the
insert defines a portion of the bore of the shot deeve.

In another embodiment according to any of the previous embodiments, a first
distance is defined from a forward face on a plunger which is to be utilized with the
shot deeve to a rearward end of a chamfer on the plunger. The insert defines the
portion of the bore for a second distance from the shot end inwardly into the bore,
with the second distance being greater than the first distance.

In another embodiment according to any of the previous embodiments, the
shot dleeve body is formed of a first material and the insert is formed of a second
material. The first material has a lesser thermal conductivity than the second
material, and the second material is more resistant to high temperatures than the first
material.

In another embodiment according to any of the previous embodiments, the
first material is steel.

In another embodiment according to any of the previous embodiments, the
second material is at least one of anickel or nickel aloy, tungsten, tantalum, tungsten
alloy, and tantalum aloy.

These and other features may be best understood from the following drawings

and specification.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A shows a prior art die cast assembly somewhat schematically.
Figure 1B shows a problem in the prior art.
Figure 1C shows another aspect of the prior art problem.
Figure 2A shows an improved die cast assembly.
Figure 2B shows the operation of the improved die cast assembly.

Figure 2C is an end view of the Figure 2A/2B shot sleeve.

DETAILED DESCRIPTION
A die cast assembly 20 as known in the prior art is illustrated in Figure 1A.

The die cast mold includes a fixed mold portion 24 and a moveable mold portion
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32. A cavity 35 within the moveable mold portion 32 forms a space for forming a
part 30. The cavity is also in part defined by a shot or forward end 26 of a shot
sleeve 22. The shot end 26 of the shot sleeve 22 includes a portion 25 remote from
the formation of the part 30 and a portion at 29 which may be aligned with the
cavity 35 and, thus contacting molten material forming the part 30. A “biscuit 34”
is formed from of the material from the shot end of the shot sleeve 22, moving
outwardly into the cavity 35.

A plunger 126 moves within the shot sleeve 22 and has a forward chamfered
surface 122. As shown, chamfer 122 forces molten material against an inner
surface 15 which defines a bore 99.

As is known in the art, molten material may be delivered through a pour
hole 28 into bore 99 of the shot sleeve 22. The plunger 126 is then driven along an
axis X within the bore 99 and drives the molten material through the shot end 26
into the cavity 35. The material forms the biscuit 34 outwardly of the chamfer 122,
and forwardly of a forward end of the plunger 126.

However, as mentioned above, there are forces and thermal challenges on
the shot end 26 of the shot sleeve 22. These challenges are greatest at the portion
29 of the shot sleeve 22 which is aligned with the material forming the part 30.

Thus, as shown in Figure 1B, adjacent the portion 29, there is an area
shown within dashed line 41 that may have cracks as shown at 40. When the
molten material is driven to form the part, some of the molten material may move
into the cracks 40 and solidify.

Thus, as shown at Figure 1C, when the moveable mold 32 is moved away,
the part 30 and biscuit 34 may remain secured to the fixed mold portion 24. It is
desirable for the part to move away with the moveable mold portion 32. Further in
the prior art, the part may stick with the moveable mold portion 32, but the biscuit
34 remains fixed to the shot sleeve 22. These occurrences are all undesirable.

Figure 2A shows an improved die cast assembly 120 having a shot sleeve
222. A plunger 126 has a chamfer 122 and moves along an axis X. The moveable
mold portion 32 has the cavity 35 forming the part 30 and a biscuit 34. However,
an insert 124 is positioned at the forward or shot end 26 of the shot sleeve 222 and,

in particular, at a location aligned with the cavity 35. As is clear, the forward end,
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or shot end, 26 faces the movable mold portion 32. The insert 124 is shown
secured within a body 17 of shot sleeve 222 by a threaded member, such as a bolt
128. The bolt 128 may be threaded at 129 into the shot sleeve body 17 and
extending into an opening 132 in the insert 124. As shown, the chamfer 122
extends rearward away from a forward end 111 of the piston. It is across this
distance that the radially outward force is greatest.

The insert 124 has a radially inner portion which defines a part of a bore 97
of the shot sleeve 222 and moves into the bore 97 to an innermost end 226 which is
spaced from the shot end 26 by a distance d2. As shown in Figure 2A, d> extends
further into the bore 97 than is di. Thus, the area through which material may be
forced outwardly to create stresses within inner bore 97 (that is the area aligned
with the chamfer 122) is shorter than the length of the insert 124 to the point 226.
Thus, the insert 124 will provide resistance to cracking such as that experienced in
the prior art shown in Figure 1B.

There is a complex surface 134 to the insert 124, which serves to better
secure the insert 124 within the shot sleeve 222.

The shot sleeve body 17 is preferably formed of steel, while the insert 124
is preferably formed of a high temperature resistant material such as nickel, nickel
alloys, tungsten, tungsten alloys, tantalum, tantalum alloys or other heat resistant
materials. In general, the steel has less thermal conductivity than the material of
the insert. This makes steel desirable for the shot sleeve body as a high thermal
conductivity might cool the molten metal along the length of the shot sleeve 222.
On the other hand, the greater temperature resistance of the insert 124 provides
more resistance to the cracking as described above. While the specific disclosure
has the shot sleeve body 17 and insert 124 formed of different materials, any
number of materials could be used for either component. In some embodiments,
the same material may be utilized for both.

As shown in Figure 2C, the insert 124 may extend between circumferential
edges 140 and 142, and the shot sleeve body 17 may extend between
circumferential edges 144 and 146. The circumferential direction is defined about

the axis of movement X of the plunger 126.



Although an embodiment of this invention has been disclosed, a worker of
ordinary skill in this art would recognize that certain modifications would come
within the scope of this disclosure. For that reason, the following claims should be

studied to determine the true scope and content of this disclosure.
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CLAIMS
1. A shot sleeve for use in adie cast assembly comprising:
a shot sleeve body extending along an axis and having a bore for receiving a
plunger; and

an insert secured at a shot end of said shot sleeve body.

2. The shot deeve as set forth in claim 1, wherein said insert extends over only a

limited circumferential portion of said shot end of said shot sleeve body.

3. The shot deeve as set forth in claim 2, wherein said insert is secured by a
threaded member into said shot sleeve body.

4, The shot deeve as set forth in claim 2, wherein said insert defines a portion of

said bore of said shot sleeve.

5. The shot sleeve as set forth in claim 1, wherein said insert is secured by a
threaded member into said shot sleeve body.

6. The shot sleeve as set forth in claim 1, wherein said insert defines a portion of

said bore of said shot sleeve.

7. The shot sleeve as set forth in claim 6, wherein afirst distance is defined from
aforward face on a plunger which is to be utilized with said shot sleeve to arearward
end of a chamfer on said plunger, and said insert defines said portion of said bore for
a second distance from said shot end inwardly into said bore, with said second

distance being greater than said first distance.

8. The shot sleeve as set forth in claim 1, wherein said shot deeve body is
formed of a first material and said insert is formed of a second material, with said
first material having alesser thermal conductivity than said second material, and said

second material being more resistant to high temperatures than said first material.

9. The shot sleeve as set forth in claim 8, wherein said first material is steel.
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10.  The shot sleeve as set forth in claim 9, wherein said second material is at least
one of a nickel or nickel alloy, tungsten, tantalum, tungsten alloy, and tantalum

alloy.

11. A diecast assembly comprising:

a moveable mold portion and a fixed mold portion, and a shot sleeve secured
within said fixed mold portion;

the shot sleeve having a shot sleeve body extending along an axis, and a bore
receiving a plunger that is movable aong the axis,; and

an insert secured at a shot end of said shot sleeve, with the shot end facing
one of the movable and fixed mold portions.
12. The die cast assembly as set forth in claim 11, wherein said insert extends

over only alimited circumferential portion of said shot end of said shot sleeve.

13.  Thedie cast assembly as set forth in claim 12, wherein said insert is secured

by a threaded member into said shot sleeve body.

14.  The die cast assembly as set forth in claim 12, wherein said insert defines a

portion of said bore of said shot Sleeve.

15.  The die cast assembly as set forth in claim 11, wherein said insert is secured
by a threaded member into said shot sleeve body.

16. The die cast assembly as set forth in claim 11, wherein said insert defines a

portion of said bore of said shot Sleeve.

17.  The die cast assembly as set forth in clam 17, wherein a first distance is
defined from aforward face on a plunger which is to be utilized with said shot sleeve
to a rearward end of a chamfer on said plunger, and said insert defines said portion
of said bore for a second distance from said shot end inwardly into said bore, with

said second distance being greater than said first distance.
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18.  Thedie cast assembly as set forth in claim 11, wherein said shot sleeve body
being formed of a first material and said insert being formed of a second material,
with said first material having a lesser thermal conductivity than said second
material, and said second material being more resistant to high temperatures than said
first material.

19. The die cast assembly as set forth in claim 18, wherein said first material is
steel.

20. Thedie cast assembly as set forth in claim 19, wherein said second materia is
at least one of a nickel or nickel alloy, tungsten, tantalum, tungsten alloy, and

tantalum alloy.



