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o Thls invention relates to a sintered powdered metal _;7 -
- mﬁld and more particularly to a powdered metal mold

. sed 1n: connection with the pressure. blowing of cores.

. This application is & contmuafmon-m-part of 3*Ppllcan s .
‘application Serial No. 744 962 now a,bandoned ﬁled .

| ;. | "'June 27,1958.

' It is a prime {)b]&Cet of thls 1nvent1011 to. prcmde an 1111-' |
__ pmved mold used in connection with the pressure blow---':_'_._
~ ing of cores, the said mold being of ‘a permeable type

80 as to promde fc:r the release of gases 11101dent to the_'

- cuw | P |

© A still further ob]ect is the provision of an’ mproved-

~core box for producing cured shell mold cores, the said = -

 core box including improved provisions whe:reby the said B :'-'and the blowhead 22 is ‘securely fastened on mp of an

ring of the cores.

| though not shown a mpper ]uncmon Stl'lp 1is connected o
- to the rear of each of the mold sections 11.- Nega.twe;,,

.'% E&M EM
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o leads or wires 15 a,re conne oted to rthe copper ]u:ﬂctmn -

- StI‘lpS 14 as indicated- at 16. Simllarly, positive leads or: - .-
5 wires 17 are connected to the copper junction strlps which
. aresecured to the rear of the mold sections 11. ~As indi-
. cated in FIGURE 1, the mold 10 ds smtably supported on
- - anelectrical msulatmg plafte 18 thh in 1111‘11 is supported o
on a table 19. | o

10 . A core blower 2(} is mounted on the table 19 the said -

~ cores may be cured- lmmedlately aﬁter nthe cores ihave;.f; :

- been blown into the box. -

A still further object is to prowde an 1:mpr0ved core

.. 25
“box assembly partlcularly radapted for use in connection

with' blowing of shell mold cores wherem the cores con-

= the blewmg operatmn

A still further Gb]\..-Gt is the provision. of an unproved.:_
" process of constructing a powdered metal core box.
Another object is to provide an 1mpmved core box_.fj
. constructed of a sintered metal powder, said box having a

 porous permeable character including particles of 00pper' -
- Iinfiltrated throughout to provide increased strength. =

- . sist of a resin-sand ‘mixture which upon heating sets and
o 'Ifdr'ns a hardened core, the said core box being adapted
.~ 'to respond to an electrical current for heating the core.
-~ box, thus setting the blown cores 1mmedlately after a
- core blowing operation. -~ | - -
A still further Ob]E:Gt is the- pmwsmn of an unproved o
- core box made of a smtered powdered metal material,
 the said box having a porous and permeable construction
~ whereupon the bm has a good electrical remstm:ty so
- _that upon the application of an electrical current to the
~ box, the box heats by resistance and therefore cores
' which are blown into the box are 1mmedlately cured after" N

40 member 27 and is adapted to engage one of the rails =~

core blower 20 including a support 21 having a blowhead

- 22 which is connected to a conduit 23. The core blower
20 may be of conventional construotmn which is adapted
- to blow sand under high pressures through the blowhead

22 into Jthe core mo]d 10 supported beneath d:he blow-_ o
,'haad 22, .

‘The fblowhead 22 may be smtably ad]usted in a vertical

____dlrectmn and when the mold 10 is positioned in place the - -
- blowhead 22 may be supported- over the upper ends of _.

20 -the ‘mold sections 11 as indicated.

“The mold 10 is securely pos1t10ned on the table 19"

‘insulating plate 24 which electrically insulates the mold =
16 from the blowhead 22. The insulating plate 24 may =~

be su1tably apertured (not shown) so.that the blowhead'
22 may be free to blow sand into the mold 10. - L
A stationary clamp member 25 is posumned on one

: 51de of the table 18. A supporting rod 26 pm]ects lateral- -~ -

~ ly from the statlonary clamp member 25 in the direction -
of the mold 10. As indicated in FIGURE 1,-a movable R
- clamp member is designated at 27. This- clamp member .
- 27 has connected thereto a tod 28 which in turn is rigidly -~
~connected to a. clamp plate 29. The clamp plate 29 en- o
- gagés an electrical 1insulating pad 36 which electrically . -

35 ?msulates the movable: clamp member 27 from the mold = :,

- The clamp member 27 is movable upon guide rails -

31 the said clamp member mcludmg laterally spaced slots S
~each of which straddles one of the guide rails 31. A

clamping screw 33 extends through one side of the clamp

- 31 tto secure the said clamp. member against longitudinal |

~ These and further objects wil become more readdyé
h .'_'--:-pparent fmm a reading of the descrlptwn when examined -

- in connection with the accompaﬂymg sheet Of drawmgS; .50

o FIGURE lisa perspectwe View of an i proved core
. box supported on 2 blomng machme for blowmg shell

Tnthe drawmg

- mold cores; and -

of a. core box . assembly

~ of mold sections or half molds 11, one of said half molds
11 bemg shown in FIGURE 2. - Each mold se:ctmn 11

o comprises a parting face 12 having a plunalnty of recesses

~ cavities or mold chambers.

FIGURE 2isa perspeotwe wew c}f a one-half pomon- 5 5

In FIGURE 1, a mold- 13 generally demguated by the: |
~ reference oha,r&cter 10. The mold 10 comprises a pair

~or cavities 3. The mold sections 11 are unique in that

sintering methods.

:'_',a high permeability.. In the art of powder metallurgy the

In f&ddltlf.}ll the mold section 11 .in-

. they are manufactured from metal powder, which may
- beiron, suitably sintered by conventional powdered metal

- movement with respect to one of the guide tails 31. The
. md 26 also has a

. 10 engage an insulating pad similar to the pad 39, the

45 Iatter pad and clamp plate not bemg shown in FIGURE 1.
 Thus by positioning the mold sections 1§ in upright -
“and - adjacent contiguous position- on the table 19 ‘as’ |

mold sections 11 may o

“suitable cla,mp plate which is adapted -

1ndic&ted in FIGURE. 1, the said :

be finmly - secured ntogef[her with  their . ‘parting faces in

‘contiguous relation by means of the mwable rcl&mpmg
.' ;_meohamsm 27. . In this position the recesses Or cavities.

13 are.in. oamplemental pﬂliatmn for:tmng a plurality of |
‘Since the mold sections 13

are tightly held against each other, mold sand can be -

blown into the cavities thmugh the blowhead 22 which -

s brt}ught nghrtly dO‘WTIW&TdIy into’ angag&mem with - DR
the msulatmg plaﬁze 24.  Thus the mold is now in PO&- - o
u‘mon for receiving the core sand. | |

60 'a_nd a fine sand which is mixed together in the same: pro- -
portions as the weﬂﬂknawn shell mold mixtires.
- sand-resin mixture is then blown mrta s,he ca,vatles f{m

mixture, SR
The core sand mixture may. consist of a smtabile resm.* |

ed_

o by the Cﬂmplﬁment*al recasse:s 13|

- cludes a generally porous structure which gives the mold 6o

| __Jto a source of electrical enengy where up on current flow- -

~ing thmugh the wires 17 the powdered g

porosity of the sintered powder metal is conventional.

. ~ This porosity is paruc:ulaﬂy advamageous and unique m- |
.' --'_"a mold box or core mold. S | |
© " As indicated, a COpper: ]unctmn strlp 14 is cannected' 0

-170'

',;'at the forward e:nds of eacih mold sectmn 11 Slrmlarly, B

Le’[BJI

been *blown into lthJe ca.wues
rourmg of -the shell m&ld cures

- This

The electrical wires. 15 and. 17 are smta,b y conneotpd_.*

old 10 - -
‘heats by resistance Whe:reup on sufficient heat is gen- |
~ erated to cure or bake the ‘sand-resin mixture which has D

' This heating effectuates
Incident to the haatmg-;__"' e
gases are hbarated frorm the shell mold cores. aud these. =~



3

~ gases are free to escape through the poroues construction

" of the mold sections 11. Thus by virtue of the high

) 3,101 514.

penmeability of the mold sections 11, the gases are easly '
- -Demugnatlon 3243—-55 glves rthe dfollowmg daﬁmatmns used

N ~ liberated from.  the mold wiithoout any rfupthea' action

) _011 the part of the operatm” |
' Thus it can be seen that the pozwdared metal m@ld

s advantageous. in the core blowing operation and by

Thus a quick heating and curing

c:ores

ity and porosity may be utilized.

An example of the iron matail poOwer camposmon uti-

lized conbauned by Weclght is as follaws
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(111 Hall flow meter)—30 seconds.
The sieve analysts of the pawder with U. S Tyler meah

__'was as follows:

Parcent

~  virtue of the natural resistance of the mold to the elec- |

" ¢rical current, heating and curing of the sand cores can

~ be accomplished without moving the mold to a separate

- furnace for heating. -
operation ocours immediately after the blowing of the -

‘The metal powder which is utilized may be of

- iron, tlhough other metal powders resulting m parmaabul- |

10

a complete mold mre or pattam box having the dasared -

oavities for- makmg the cores. - Certain terminology is.

conventional in the art of powder metallurgy, AS.T.M.

herein: |

 Intercommunicating pomsu‘y —---Thart type of pcaosaty
in a sintered compact in which the pores are connected
so that fluid may pass from: one to the other comple:trely

~ through the compact. The temn 15 shomtenad simply to

poroalty in the claims.

~Pore forming material— A suhstance included in a
powder mixture which volatilizes during sintering and
| thedraby produces a desired kind and degree of powrosﬂy |
 in the finished compact.

Sintering.—The bonding of ad]acent surfaces of par-

ticles in-a mass of powder, or a compact, by heating.

"~ The terms “core box” and “mold box” have been used

- throughout the description and claims.

- is not limited to the specific application stated and is ap-

20

phcable to “pattern boxes” and any arrangements where-

- in an enclosure. is pmwded to ccmtam a cavity for pro-

-ducing 1

molds. |
Thus it is believed that an improved process and article

of manufacture has been described which will completely
The dansuty of this p-owder was 2.35-2.45 g /cc. flow )

and efficiently aocampllsh the desired objects of the in-.

* vention. It must be realized that changes and modifica-
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In order to Secure moreased aﬁrengbh it is also dasmaﬁble' |

 to include a certain quantity of copper powder, the copper
. being finely and widely dispersed throughout the sintered
-~ powder metal structure. Thus a copper powder can be

m.temmngled with. the mixture in the manufacture of the
mold.  This mixture will n'at destroy the qualmaas of

porosity and permeability.
‘The steps of making the. powderad metal molds 001‘1-

 sists of shaping a pattern in the usual manner. The pat-

tions may be made which do not depart from the spirit =
~of the invention as defined in the appended clazma |

What is claimed is: S |

1. A pressure moldmg assambly COIIlpI‘ISIIl“ a pair of
separable mold members having opposed parting faces,
at least one of said mold members including a cavity in its
parting face and defining in an assembled position with

the faces.in adjacent relation a molding chamber, a.source

of mold material under pressure, said chamber being

- adapted to be placed into communication with said source

4.0

of mold material under pressure, each of said mold mem-
bers. being, constructed of a sintered powdered metal hav-

‘ing a- generally porous structure to provide permeability,
said powdered metal mold members also having copper .
metal dispersed throughout said porous structure, said =

mold members having a high electrical resistivity, and an -

 electrical connector connected to each mold member and

tern may be shaped on a metal plate and. in turn also

' ‘may be constructed of metal. The pattern may be placed
in a.suitable flask or box and the metal powder may be

being adapted: during connection with an electrical source

to direct current through said mold members tharebyheat—_
ing: the same whereby mold material within said cavity -~
is heated and cured, and gases incident to sa1d_curmg. .

- are.released through said porous mold members.

~ poured into the. box over the pattern to completely cover -

the same. The metal powder used, as indicated above,
may be iron or other similar powders In addition, a
| pomaty forming material may be included in the powder

“in’'order to volatilize during tsmrtermg whereby a desired de-
gree of interlocking poromty is accomplished in the finished

product. Further, a certain quantity of cooper powder

o may be utilized. The copper powder may be infiltrated

into - the material after sintering and a percentage by

- | Walght of 5% to 15%.is utilized. After the powder mix-~

ture is placed in the box over the pattern the box may
then be pbacad in-a 51n‘nenmg furnace and a sintering op-

eration -is completed: The alntermcr temperature was |

~ one hour at 1900° F. After sintering the density of the
mold was 2.63.g./cc. wilth:a porosity of 60%. After the
~ box is removed from the furnace the powder metal mold
is then removed. from the pattern and the strips 14 may
be applied.

- follows: | | -
The stabla value rof realstanca for a amterad iron bar

12.5 inches long and 1.sq. in. cross sectional area 1s
0.003988 ohm. By applying 180 amperes to the bar the
| _ltermpafrature will level off at about 550° F.

This temperature of the mold was considered ideal for

sheall mold cores. Thus a powdered metal mold box
- section can be quickly and easily formed, the said as-

E eambled mald consmtmg of two of the seotlons pmwdmg-'

50 :
- of said mold. members including a cavity in its parting

2. A molding assembly comprising a pair of separable_'
mold members having opposed parting faces, at least one

face. and. defining in an. assembled position with the faces

~ in adjacent relation a molding chamber, a source of mold

0o

material under pressure, said chamber being: adapted to
be. placed. into. communication with said source of mold -

. material, each of said mold members being constructed . '
of a smtered powdered metal having a- generally porous:

- structure to provide permeability, said powdered metal

60

mold members also having high electrical resistivity, and
an electrical connector connected to each mold member’

- and being adapted during. connection with an electrical

source to pass a-current through said mold members

thereby hea_tmg the same whereby mold material within =~

- -sald'ca'v,lty is heated and cured, and gases incident to said

65
‘The alaectrrcal res1st1wty s datemnaed as

70

curing are released through sa1d porous mold members.
3. A
mold.members having opposed parting faces, at least one -
of said mold members including a cavity in its parting
face and.defining in. an assembled p031t1011 with the faces

in adjacent relation a molding chamber, a source of mold.

material under pressure, said chamber being. adapted to
be placed into communication with said source .of mold -

-~ material under pressure, each of said mold members

" being constructed of a sintered powdered metal having a

75

generally poTous: eructure to prowde penneablhty, sa1d

The 1nvent1011 o

1olding assembly comprising a pair of separable. - :



©+trical means connected to each ‘mold member and being

Ca current through said mold members ﬂl&reby heatmg the
.+ same whereby mold material within said cavity is heated 5

- "_mold members havmg hlg‘l alectrlcal remstmtyJ and elec- - | Referemes Cited 1m the ﬁle of thlS patent
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-i _adaptad during connéction with an electrical source to-pass o

By ‘and cured, and gases incident to sald curmg are released: B FOREIGN PATENTS
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