DIE CASTING MACHINE SHOT SLEEVE WITH POUR LINER BACKGROUND This disclosure
relates to a die casting machine and, more particularly, a liner 5for 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 provrded by the shot sleeve to force the moIten metal into a die providing a
component shape. Ocdasmaaliy e iws ! j Eshot 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 a&%@fzﬁgwla’at%n the pIunger and over time may cause the
plunger to jam within thrla tslleeve eJ[5 SltJ ARY ne exe g) ment a shot sleeve for
a die casting machine |nc T}y eev8 y wrtﬂga pac():u'rngr%'n’ing f"rex d%‘ &‘) a spaced apart
inner and oufer dianaestatss e shot sleeve body is a first material. A liner is secured to 20 the shot sleeve

body beneath the pour AngiRg bRy inasiRcond Malsiab e ahaasleeypRRdpanhe liner

together provide a plunger surface defining a cavity that is configured to receive a molten shot of material.
In a further embdBFEREYESHCHIH TS Fh o SHBNERE VRV BO A AN BHIEN M DOBEPYEIRERY H1Se liner extends

a second axial leaﬁﬁtsré@b@lﬁﬁaeth@mtheeﬁrab@xrat&étﬁ@gw di ng@@brﬁh{iﬁh@rﬁt@ﬁ@@dlment of any of the
above, the plunger surface is ci and crrcumsc ibes th av Irnerr arcuate in shape. Ina
further embodiment of %%93&‘%@ aﬁvé“fﬂ@%??eﬁ% 8@?&%& &%t%ﬁﬁ?% ﬁ%%‘?ofashot of
molten matéflal. BOmnedi ftatth bereath dlokmeunt aienimg ofAlfierabeaunber Ipwehes e giokenvaigdiah a

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 axia 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 afurther embodiment of any of the above, the liner is configured to extend
at least to alevel of ashot of molten material.

30 In a further embodiment of any of the above, the liner is received within a
pocket in the shot deeve body defined by an edge. The liner includes a perimeter
secured to the edge by aweld.



pocket in the shot sleeve body defined by an edge. The liner includes a perimeter secured to the edge by
a weld. 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 5source. AtNédsttoeecatogenbrt R Aaifgeldyendathngicnd e weldringligaiger embodiment

of any of the aboxRcRHRALIHRBE RANYIARIa Horlres deprigerchaarel 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 tHaA BEESEher neih A el BerhBYan e Bl RGN BIFlHEESf manufacturing
a shot sleeve inctodiagihel stetha af peonithngdtehet isl¢ene dnayiuwitatapatthopenohgdgiaids in fluid
communication with a cayi nfi receiv lten .material and securing a liner to the
shot sleeve bgodyséva{ﬁ?h%hté cav?t@géjég%ééﬁgé%ﬁst%%%%ﬁngg%{h?ég ﬁé?liner, the shot sleeve body and the
liner together provide alplinfehessmbgeiment of anudhdhery@ingeneast thieeatasliagtheltnethod includes

the steps of arrangingidha HRsing thinr RRgk st PrevdefhinUne-ABALFBRMRARME of théMiRdfurther

embodiment of any of the above, the securing step includes Weldin%_a perimeter of the liner to an edge of
the pocket. 201In a furth¥} BHHHERERCBMET, U % Aoberbne e R SR L AEFHa s first axial

length. The liner axteifiscatsravockaxi@héength that is less than the first axial length. In a further
embodiment@! any of e aBfier JIFRMIGHSIRER s FIHUE A AIRUDRRY 15 g&Ry- The tneris
includes the steps of providing a shot sleeve body with a pour opening that isin 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 axia 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 afurther embodiment of any of the above, the liner is configured to extend
at least to alevel of ashot 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.



25In 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 Hf@thEihenmsaepmertioPhanoifhiambedetiat Hershoorirorltss ke step of
providing cooling; hgiRedn £361FiaihalPRy R GE N SRIG SRR R JR IHItagRERSEEEaHe ith 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 coollhg FHHESeTRRELTCLBliAYY HalsAng iG-SheiPeoYR RO AbINSvith a backside
of the liner. Ini pefurdnproeitdebiolimiesn tiod ssepref teedbicviest the differ elethan bahnatherthe liner are

provided by frst and sefond matetiats inakas diferenidhan eneaAnaiier @ 0 friger gmbodiment of
any of the above, the met ooflncly esthe s ep of removing a worn liner and performing the securing step
to provide a replde@Rénd he/prB RIEFDE BORIPTNEGECTHE BEpAe/ NG o TeRagRBf5ure can be
further understoqghly 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. 15Figure 3 is a schematic end
view of the shot sleeve illustrated i EGDESZ RIIHETION OF THE DRAWINGS
10 The disclosure can be further understood by reference to the following
detailed description when considered in connection with the accompanying drawings
wherein:
Figure 1 isa schematic view of an example die casting machine.
Figure 2 is a schematic view of an example shot sleeve having aliner.
15 Figure 3 is a schematic end view of the shot deeve 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
20 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
25 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 dleeve 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
30  pour opening 20 that receives molten material M. A plunger 22 is retracted by an
actuator 26 viaarod 24 such that molten metal may be received in an area in the shot
seeve 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
3



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 20 combination. Features described in

connection with one embodiment are applicable to all embodiments, unless such features are
incompatible. DETATIED brsORPheONedineasiig hachmt21 OnsstiemeltrmmeRlisauited in Figure 1.

The 25 machinedlfliehgesifidiedlwittayitg meliplendigi Ppoitass 1A, 148 Hakgeprsdale with one

another to provide a part shape 16. The die 12 is exemplary only and may have any suitable configuration
depending on thdNGSIREHABIY- A shot sleeve 18 is in fluid communication with the die 12 to force molten
metal into the die 12 dubng dékatlie sastisgepearsssshidae shohale eeti L éhirajuces. a13@ ghotr opening 20

h [ I lal M. | [ ia. h th I
metal may b% reCRAER L e I ety B A e e B PRl AR, e 20 and et

of the retracted piesgepody, 4hivgilidegen 20tes Arrsveler 23 a8 Al vereed IirageHixiReRdtaiRE position
illustrated in Figusg t%épp%%mﬂy%m@@b&%gﬁHﬁé%x@(ﬁlﬁﬁﬁ%dﬁ%@&&@@v@al% sufficiently
a

solidified within the die 12, the die portions 14A, 14B are s_e{)arated in the direction D. One example shot

sleeve 18 is shouh!IH Fhb ROBEAH G711 Pacb o Fistgfigl M into the cavity 6. “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 deeveisfilled.

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 aong 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 arelatively expensive material, and the second material may
be a cheaper materia that can be removed and replaced during routine maintenance.
In another example, an expensive refractory material can be used for the liner, which

20 canlast 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 asshown 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 L1.

30 Theliner 38 extends a second axial length L2 that is less than the first axia length
L1. As shown in Figure 3, the plunger surface 51 is circular and circumscribes the
cavity 36. Theliner 38 is arcuate in shape and extends to at least alevel of a shot of

molten material in one example.



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 10material accuhf§lafet e e R GRNNPSOSIR I ieeh ame rapieti dletid BSHRAY. A liner 38
is secured at the ghghgiRAVe PAWY kPN aiRtely 20apRi0; Haa RPH fPReRING 28 d ReviRgh 38 is

constructed from a second material that may be different than the first material, if desired. The shot

sleeve body 42 W EhEHSEERSBEBHENL BT R IBIT el YRS f2FURD S59HEssfBhes the cavity
36. The plunger 22tdeihasyatbnd ibenpy bgeossurfiaee Hbrltantguine casting operation. The type of

materials usgd depends,uagn, i yarehi 8RO EIA0F XAMAIRNGAiSh alerisl maj e a relatively
expensive material, and the second materia m_ayobe a chéaper materia t can be removed and
replaced during reitimeniesiiaie Matica cpelambthed sraivfRS: ahhegnehsyEaler 2étomwynnaeral can be used

for the liner, whick,gAeRPdASS!BRUSIINIE BERMPRREAL HRPAULREAINS: of dReNe3aMPle, a pocket

41 is provided in the shot sleeve bo_(%g 42. The liner 38 includes a perimeter 44 that is secured to an edge
40 of the pocket TPW{!18CeAE 1Y DR b g 1E” #3 517 8 AR HIRNRYSIEHPETAES an
unmachined surfaeetréB éhathésshoo wdakthe. adjacenbisnyfananperyiiechdyy filrenshehisiaeyenbody 42, 25 as
shown in Figyre 2. Once the liner 38 is secured to the shot sleeve y 42, the liner 38 is machined to
provide a mgabcl:hinee\/&n snl?rs?aoge ?ﬁﬁ? r|aP fes(ﬁ&vvi t{ %(fdﬁr'eoﬁ]r%mg s??cln ‘sleeve body 42 to provide a smooth,
uninterrupted plunger slifeaseob Bl eRefdiBirs) maFEigaiwedl iyepspiddisiedhe $otiy aveedyd4Za first axial

length Li. 30 Theiey; 38 SXISRES AGRSARASANR| dsnRalBdy 4 dt s fare Eaan, 186 AtgtRxi@length L. As

shown in Figure 3, the plunger surface Si is circular and circumscribes the cavity 36. The liner 38 is
arcuate in shape %S0 &kfehd51e HOleARs R B 3 SHBESRIoHEIPIRRRE EPYIS BeRA9Ble.  The shot
sleeve body 42 canfhe 6onsirdntaskdrasie ansetnatey dpsuehamatericarivngriated wadmgsample, the liner

38 is provid%d by .a tupgsten material hayin er tungsten content than that of the shot sleeve body
43, which reuca L B o K e REPIE L R 2Ok 2H G in Figure 3.
the shot sleeve 18ici8des ol hrolekoad withithe corirdianiestiohthgtshet seeliegdtidzource 58. The

cooling holes 54 &éYeH‘,QBJEr%\%QHH&ﬁ&!?ﬂ#é&éﬂ%%@ﬁf&ﬂ“ﬂﬂb\ﬂ@%?ﬁoﬂ@ﬂ BrAgiehifgep2 Of the liner

38. Providing cooling fluid beneath the liner 38 may promote and improve temperature control of the shot
sleeve 18. The cé‘t‘ﬂi?fﬁ?éﬁannels 56 may further enhance the 10evenness of the temperature distribution
of the shot sleeve 18. 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 athough 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 till 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.



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 machinédtanyal texaTeniaeatgrfimetehass hpen shsl eted\aWoHe 42, fdieiyed, to provide

the machined sugage SehhighRIgMidesghRR IR G hR MegaekrHiassURL MCR i limer 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 sleevePBEe A A BEHisEQrJod, (AR idedLeming #RNsomar dopeuHitielthigh cost
materials such asleefraiciotyeiutigstenps amsebrisnthe 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. 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. CLAIMS What is claimed is: 1.A shot sleeve
for a die casting machine, comprising:



a shot sleeve body with a pour opening extending to spaced apart inner and 5outer 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. 102.The shot sleeve according to
claim 1, wherein the shot sleeve body extends a firsdMal 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 15anWBAdSHSERSES the cavity, and the liner is arcuate in shape. 4. The shot sleeve

according to claim 3, wiaesedndaevbner isicariigugenkiniaxtendmidagst to a level of a shot of molten
material. 205.The shot sleeve %8\(/:0{%%9 to claim 1, wherein t ecljner is recejved within a pocket in the
n

h
shot sleeve body definét ?/tégn e((fge, %'Wwéﬁ fiRer ?ﬁaﬂa%gxaeﬂe'r%(tﬁespg%cu?% 10"t & ge by a weld.

6. The shot §eg\m1@CdtﬂlﬂjBﬁqsdm@fnnt5|,emﬂJ@iM lﬁefliir%rramiah@r\del_d includes 25a machined surface
providing a portion of theplyNIELSHIAG e endt WosIObSE BURAFAREIBEK SHEIRG thefg'RIN the shot

sleeve body includes cooling holes configured to be in fluid communication with'a cooling fluid source, at

least one coolingh SO AR ettt lesnRdcdoars ediBroicsRbYeriRdstothd BERm 7, wherein

the at least one coeiipe dupiging a cavity configured to receive a molten shot of material.

10 2. The shot sleeve according to claim 1, wherein the shot sleeve body extends a
first axial length, and the liner extends a second axial length that is less than the first
axia length.

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

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

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

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

20 b5 The shot sleeve according to claim 1, wherein the liner is received within a
pocket in the shot sleeve body defined by an edge, and the liner includes a perimeter
secured to the edge by aweld.

6. The shot sleeve according to claim 5, wherein the liner and the weld includes

25 amachined surface providing a portion of the plunger surface.

7. The shot sleeve according to claim 1, wherein the shot sleeve body includes
cooling holes configured to be in fluid communication with a cooling fluid source, at
least one cooling hole arranged beneath the liner.

30
8. The shot sleeve according to claim 7, wherein the at least one cooling hole
includes a cooling channel in fluid communication with a backside of the liner.



includes a cooling channel in fluid communication with a backside of the liner. 9. The shot sleeve
according to claim 1, wherein the first and second materials are different than one another. 10. A method
of manufacturing a shot sleeve, comprising the steps of: 5providing a shot sleeve body with a pour
opening in fluid communication with a cavity configured to receive a molten shot of material; and

securing a liner t8-the shiot SNk GeYEHRERITHNG lReCi@kVit) AmgrBeriaathrthandcreasemmig;alse liner, the shot
sleeve body and jhedipsetpaainshdsamising a plunger surface. 10 11. The method according to claim 10,
comprising the step of arranging the liner within a pocket provided in the shot sleeve body. 12. The
method according to claim 11, wherein the securing step includes 15welding a perimeter of the liner to an
edge of the pocke@. 13ATrhetmndﬂif0daa0taatdi'rng tosotaisied 2, seheésimgibeshigissieve body extends a first

axial length, gnd the lin ;ne@% &e%%e\(/j % Il%n&t?l%e I cﬁrcuéhﬁn h% fég%r%X@Qangth 20 14.The

method according to cl ereln plun er surfa r'and Circumscrbes the cavity, and
the liner is arcuatii ih 3Py, ca¥igprRsl ineasei e oWitRNghe efanaeaial vddrein the liner is configured to

extend securing aliner to the shot sleeve body within the cavity and beneath the pour
opening, the liner, the shot sleeve body and the liner together providing a plunger
surface.
10
11.  The method according to claim 10, comprising the step of arranging the liner

within a pocket provided in the shot sleeve body.

12. The method according to claim 11, wherein the securing step includes

15 welding a perimeter of the liner to an edge of the pocket.

13.  The method according to claim 12, 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 length.

20
14.  The method according to claim 12, wherein the plunger surfaceiscircular and

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

15.  The method according to claim 14, wherein the liner is configured to extend
25 atleastto alevel of ashot of molten material.

16.  The method according to claim 12, wherein the liner includes an unmachined
surface proud of shot sleeve body, and comprising the step of machining the
unmachined surface after performing the securing step to provide a machined surface

30 providing aportion of the plunger surface.

17.  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

fluid source, at least one cooling hole arranged beneath the liner.
8



25at least to a level of a shot of molten material. 16. The method according to claim 12, wherein the liner
includes an unmachined surface proud of shot sleeve body, and comprising the step of machining the
unmachined surface after performing the securing step to provide a machined surface 30providing a
portion of the plunger surface. 17. The method according to claim 1, comprising the step of providing
cooling holes in thé shotRgcagdesbageetshifig ipee adbé/inviheteitotendniesti anevaePbngodMeg fluid source,
at least one coolipg (ks AssaRagEHaRRE A e dinan i ol Remathadiaseprdingée claim 17, wherein
the at least one cooling hole includes a cooling channel in fluid communication with a backside of the
liner. 19. The method according to claim 10, wherein the shot sleeve body and the liner 5are provided by
first and second aeateridlsethatrakadibedieigt tthel b oD anloshebn. tHaGhdt eesve thaly andahdiigeto claim 10,
comprising the stgp GLIPRPKIEQ YAILIBR! ARLPSURIINAIRE R5HERG RIGRIRArovide a replacement

liner.

20.  The method according to claim 10, comprising the step of removing a worn

liner and performing the securing step to provide a replacement liner.



