
DIE CASTING MACHINE SHOT SLEEVE WITH POUR LINER 

BACKGROUND 

This disclosure relates to a die casting machine and, more particularly, a liner 
5 for a shot sleeve. 

A typical die casting machine includes a shot sleeve having a pour opening 

that receives molten metal. A plunger moves axially within a cavity provided by the 

shot sleeve to force the molten metal into a die providing a component shape. 

Occasionally, the impinging molten metal locally solidifies to the shot sleeve 
10 immediately beneath the pour opening. After the plunger pushes the molten metal 

into the die, the thin layer of semi-solidified material provides a hardened mass 

adhered to the shot sleeve that may impede plunger retraction. The hardened mass 

can accelerate wear on the plunger and over time may cause the plunger to jam 
within the shot sleeve. 

15 

SUMMARY 

In one exemplary embodiment, a shot sleeve for a die casting machine 

includes a shot sleeve body with a pour opening that extends to a spaced apart inner 
and outer diameters. The shot sleeve body is a first material. A liner is secured to 

20 the shot sleeve body beneath the pour opening. The liner is a second material. The 
shot sleeve body and the liner together provide a plunger surface defining a cavity 

that is configured to receive a molten shot of material. 

In a further embodiment of the above, the shot sleeve body extends a first 

axial length. The liner extends a second axial length that is less than the first axial 
25 length. 

In a further embodiment of any of the above, the plunger surface is circular 

and circumscribes the cavity. The liner is arcuate in shape. 

In a further embodiment of any of the above, the liner is configured to extend 

at least to a level of a shot of molten material. 

30 In a further embodiment of any of the above, the liner is received within a 

pocket in the shot sleeve body defined by an edge. The liner includes a perimeter 
secured to the edge by a weld. 
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In a further embodiment of any of the above, the liner and the weld include a 
machined surface that provides a portion of the plunger surface. 

In a further embodiment of any of the above, the shot sleeve body includes 

cooling holes that are configured to be in fluid communication with a cooling fluid 

5 source. At least one cooling hole is arranged beneath the liner. 
In a further embodiment of any of the above, at least one cooling hole 

includes a cooling channel that is in fluid communication with a backside of the liner. 

In a further embodiment of any of the above, the first and second materials 
are different than one another. 

10 In another exemplary embodiment, a method of manufacturing a shot sleeve 

includes the steps of providing a shot sleeve body with a pour opening that is in fluid 
communication with a cavity configured to receive a molten shot of material and 

securing a liner to the shot sleeve body within the cavity and beneath the pour 

opening. The liner, the shot sleeve body and the liner together provide a plunger 

15 surface. 
In a further embodiment of the above, the method includes the steps of 

arranging the liner within a pocket provided in the shot sleeve body. 

In a further embodiment of any of the above, the securing step includes 
welding a perimeter of the liner to an edge of the pocket. 

20 In a further embodiment of any of the above, the shot sleeve body extends a 

first axial length. The liner extends a second axial length that is less than the first 
axial length. 

In a further embodiment of any of the above, the plunger surface is circular 
and circumscribes the cavity. The liner is arcuate in shape. 

25 In a further embodiment of any of the above, the liner is configured to extend 

at least to a level of a shot of molten material. 

In a further embodiment of any of the above, the liner includes an 

unmachined surface proud of shot sleeve body. The liner includes the step of 

machining the unmachined surface after performing the securing step to provide a 
30 machined surface providing a portion of the plunger surface. 

In a further embodiment of any of the above, the method includes the step of 
providing cooling holes in the shot sleeve body configured to be in fluid 

communication with a cooling fluid source. At least one cooling hole is arranged 
beneath the liner. 



In a further embodiment of any of the above, at least one cooling hole 
includes a cooling channel that is in fluid communication with a backside of the liner. 

In a further embodiment of any of the above, the shot sleeve body and the 
liner are provided by first and second materials that are different than one another. 

In a further embodiment of any of the above, the method includes the step of 
removing a worn liner and performing the securing step to provide a replacement 

liner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The disclosure can be further understood by reference to the following 
detailed description when considered in connection with the accompanying drawings 

wherein: 
Figure 1 is a schematic view of an example die casting machine. 

Figure 2 is a schematic view of an example shot sleeve having a liner. 

Figure 3 is a schematic end view of the shot sleeve illustrated in Figure 2 with 
the liner machined. 

The embodiments, examples and alternatives of the preceding paragraphs, the 
claims, or the following description and drawings, including any of their various 

aspects or respective individual features, may be taken independently or in any 

combination. Features described in connection with one embodiment are applicable 
to all embodiments, unless such features are incompatible. 

DETAILED DESCRIPTION 

A die casting machine 10 is schematically illustrated in Figure 1. The 

machine 10 includes a die 12 having multiple die portions 14A, 14B that cooperate 
with one another to provide a part shape 16. The die 12 is exemplary only and may 

have any suitable configuration depending on the application. 

A shot sleeve 18 is in fluid communication with the die 12 to force molten 

metal into the die 12 during the die casting process. The shot sleeve 18 includes a 

pour opening 20 that receives molten material M. A plunger 22 is retracted by an 

actuator 26 via a rod 24 such that molten metal may be received in an area in the shot 

sleeve 18 immediately beneath the pour opening 20 and left of the retracted plunger 

22. The plunger 22 is moved axially along a plunger axis R to the position illustrated 
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in Figure 1 to force the molten metal into the die 12. Once the molten metal has 

sufficiently solidified within the die 12, the die portions 14A, 14B are separated in 
the direction D. 

One example shot sleeve 18 is shown in more detail in Figure 2. The shot 

5 sleeve 18 includes a shot sleeve body 42 constructed from a first material. The shot 
sleeve body 42 includes an outer diameter 28 radially spaced from an inner diameter 

30 that provides a cavity 36. The pour opening 20 extends through the shot sleeve 18 
to fluidly communicate the molten material M into the cavity 36. The pour opening 

20 is arranged on a first or upper side 32 of the shot sleeve 18, and the molten 

10 material accumulates on a second or lower side 34 when the shot sleeve is filled. 

A liner 38 is secured at the shot sleeve body 42 immediately beneath the pour 
opening 20. The liner 38 is constructed from a second material that may be different 

than the first material, if desired. The shot sleeve body 42 and the liner 38 together 
provide a plunger surface 51 (Figure 3) that defines the cavity 36. The plunger 22 

15 rides along the plunger surface 51 during the casting operation. 

The type of materials used depends upon a variety of factors. In one example, 
the first material may be a relatively expensive material, and the second material may 

be a cheaper material that can be removed and replaced during routine maintenance. 

In another example, an expensive refractory material can be used for the liner, which 
20 can last longer in the area beneath the pour opening. 

In one example, a pocket 41 is provided in the shot sleeve body 42. The liner 
38 includes a perimeter 44 that is secured to an edge 40 of the pocket 41 by, for 

example, a weld bead 46. In one example, the liner 38 provides an unmachined 
surface 48 that is proud of the adjacent surface provided by the shot sleeve body 42, 

25 as shown in Figure 2. Once the liner 38 is secured to the shot sleeve body 42, the 

liner 38 is machined to provide a machined surface 50 that is flush with the 

surrounding shot sleeve body 42 to provide a smooth, uninterrupted plunger surface 
51. 

Referring to Figure 2, the shot sleeve body 42 extends a first axial length LI. 
30 The liner 38 extends a second axial length L2 that is less than the first axial length 

LI. As shown in Figure 3, the plunger surface 51 is circular and circumscribes the 
cavity 36. The liner 38 is arcuate in shape and extends to at least a level of a shot of 

molten material in one example. 
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The shot sleeve body 42 can be constructed from any material, such as steel 

or tungsten. In one example, the liner 38 is provided by a tungsten material having a 

lower tungsten content than that of the shot sleeve body 42, which reduces cost. 
Alternatively, the liner may be constructed from tantalum. 

5 As shown in Figure 3, the shot sleeve 18 includes cooling holes 54 in fluid 
communication with a cooling fluid source 58. The cooling holes 54 may include 

cooling panels 56 and fluid communication with a backside 52 of the liner 38. 

Providing cooling fluid beneath the liner 38 may promote and improve temperature 
control of the shot sleeve 18. The cooling channels 56 may further enhance the 

10 evenness of the temperature distribution of the shot sleeve 18. 

The shot sleeve 18 is manufactured by providing the shot sleeve body 42. 
The liner 38 is secured to the shot sleeve body 42 within the cavity 36 and the pour 

opening 20. The shot sleeve body 42 and the liner 38 together provide the plunger 

surface 51. In one example, a securing step during manufacturing includes welding a 

15 liner 38 to the shot sleeve body 42, for example, by plasma or laser welding. The 
liner 38 can be machined along with the inner diameter of the shot sleeve body 42, if 

desired, to provide the machined surface 50 which provides a portion of the plunger 

surface 51. 
Once the liner 38 has been worn, the liner 38 can be machined and a new 

20 liner welded to the shot sleeve body 42. As a result, the entire shot sleeve 18 need 
not be discarded, which is especially desirable if, for example, high cost materials 
such as refractory tungsten is used for the shot sleeve body 42. 

It should also be understood that although a particular component 
arrangement is disclosed in the illustrated embodiment, other arrangements will 

25 benefit herefrom. Although particular step sequences are shown, described, and 

claimed, it should be understood that steps may be performed in any order, separated 

or combined unless otherwise indicated and will still benefit from the present 

invention. 
Although the different examples have specific components shown in the 

30 illustrations, embodiments of this invention are not limited to those particular 

combinations. It is possible to use some of the components or features from one of 
the examples in combination with features or components from another one of the 

examples. 
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Although an example embodiment has been disclosed, a worker of ordinary 
skill in this art would recognize that certain modifications would come within the 

scope of the claims. For that reason, the following claims should be studied to 

determine their true scope and content. 
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I' 

CLAIMS 

1. A shot sleeve for a die casting machine, comprising: 

a shot sleeve body with a pour opening extending to spaced apart inner and 

5 outer diameters, the shot sleeve body is a first material; and 

a liner is secured to the shot sleeve body beneath the pour opening, the liner is a 

second material, the shot sleeve body and the liner together providing a plunger 

surface defining a cavity configured to receive a molten shot of material; 

wherein the liner is received within a pocket in the shot sleeve body defined 

10 by an edge, and the liner includes a perimeter secured to the edge by a weld and 

wherein the liner and the weld includes a machined surface providing a portion of the 

plunger surface. 

2. The shot sleeve according to claim 1, wherein the shot sleeve body extends a 

15 first axial length, and the liner extends a second axial length that is less than the first 

axial length. 

3. The shot sleeve according to claim 1, wherein the plunger surface is circular 

and circumscribes the cavity, and the liner is arcuate in shape. 

20 
4. The shot sleeve according to claim 3, wherein the liner is configured to 

extend at least to a level of a shot of molten material. 

5. The shot sleeve according to claim 1, wherein the shot sleeve body includes 

25 cooling holes configured to be in fluid communication with a cooling fluid source, at 

least one cooling hole arranged beneath the liner. 

6. The shot sleeve according to claim 5, wherein the at least one cooling hole 

includes a cooling channel in fluid communication with a backside of the liner. 

30 

7. The shot sleeve according to claim 1, wherein the first and second materials 

are different than one another. 
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8. A method of manufacturing a shot sleeve, comprising the steps of: 

providing a shot sleeve body with a pour opening in fluid communication 

with a cavity configured to receive a molten shot of material; 

securing a liner to the shot sleeve body within the cavity and beneath the pour 

5 opening, the liner, the shot sleeve body and the liner together providing a plunger 

surface the liner including an unmachined surface proud of shot sleeve body; and 

arranging the liner within a pocket provided in the shot sleeve body; and 

machining the unmachined surface after performing the securing step to 

provide a machined surface providing a portion of the plunger surface; 

10 wherein the securing step includes welding a perimeter of the liner to an edge 

of the pocket. 

9. The method according to claim 8, wherein the shot sleeve body extends a first 

axial length, and the liner extends a second axial length that is less than the first axial 

15 length. 

10. The method according to claim 8, wherein the plunger surface is circular 

and circumscribes the cavity, and the liner is arcuate in shape. 

20 11. The method according to claim 10, wherein the liner is configured to 

extend at least to a level of a shot of molten material. 

12. The method according to claim 1, comprising the step of providing cooling 

holes in the shot sleeve body configured to be in fluid communication with a cooling 

25 fluid source, at least one cooling hole arranged beneath the liner. 

13. The method according to claim 12, wherein the at least one cooling hole 

includes a cooling channel in fluid communication with a backside of the liner. 

30 14. The method according to claim 8, wherein the shot sleeve body and the liner 

are provided by first and second materials that are different than one another. 
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15. The method according to claim 8, comprising the step of removing a worn 
liner and performing the securing step to provide a replacement liner. 
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