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Casting in Vibration Molds : . .
by

V. A, Povidaylo, R, I. Silin and V, 4,
Shchigel!

The idea of improving the properties of cast steel by vibratiom it the process
of solidification was mentioned fo‘: the first time by D.¥.Chernov back in 1348,
Practical vibration of iron chill molds was realized by X,M.Korol'kov ani N,T.Smirwov
-uader industrial coaditions when casting avia pistons fram aluminum a110y_s in
1938.‘ Iuring ordinary casting cf details of thi;s type was observed greater waste
due to gas blow holes, With the use of vibration waste was reduced considerably,because
the liberation of gas from the metal has become easier, There was also an improvement
in the quality of castings, explained by the overcoming of surface tension of th; molten
metal and as result of facilitating th:z flow of the melt and filling the forms, A study
of the structure of metal castings, casted ami solidified in a vibrating fofm,spoued.
that the structure is muchk finer and more denser as compared with the structure of

an alloy,obtained by casting under conventional conditions,

The mechanical praperties of pig iron in

castings,obtained by the use of vibration,
have increased in the following manners
yield point from 12,3 o 152 kg/m hard-

ness increased from 170 to 197 units by

Brinell at a more uniform and eddy form of.

graphite inclusions, The waste due to gas

blow holes, often observed on these cast.

ings obtained by the conventional method,

Fi Vibrat ory die-casting
was totally liquidated by the emplcyment 1ga37, V4 y die-casting mold
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c;f vibrat:lon; ‘

‘investigations showed, thet employing vibra;tio.n for the metal sclidifying in the
f'o'(r‘xﬁ.l it is possible to actively influence the process of fgrniation of the alloy's
structure, This influence c'onsiets in the followingsithe structure of thg metal is
highly refined; structural heterogeneity of castings is eliminated; the coﬁtent of
hydrogen,which ieads to elimination or sharp reCuction in waste due to gas blow holes,
decreases cc.n.siderably; the process of shrinkage,as result of which shrinkage porosity
is dacreased and thé density of casted detail increases, is made easier; the process
of met;al crystallization 1s speeded up,

In this wey vibration can eliminate or considerably reduce the basic defects in
the structure of steel, cest iron end ncn~ferrous metal castingse

To utilize vibraticn during the casting of metal it is necessary to fix the pro-
cessing conditions - frequency, amplitude, duration. The fixed vibration parameters
depend upon the tenacity of the fusion, and upon the chemical ccaposition, temperatuve

etce In this connection the condition of processing the alloy is set up experiment.
ally.

The employment of vibretion in foundry industry requires no- expensive and coiplex
equipment,

The mechanisms necessary for this parpose can be made by the eff'ort.s of mechane
ical workshops of any giver medium capacity plant,

In fige38 is shown one of the comstructions of a vibrstion casting machine for
the cesting c.>i‘ ccmponénts weighing 30=100 kg, The machine ccnsists of a2 pneumstic
cylinder 1, assuring with the aid of a connecting piece 2,crosserm 3 and bearing plates

5 and 7 disassembly and assembly of twb metal half-fo;'ms.‘. 'I'he. carrier plates
are supported against semirigld bases in form of heavy springs ll. The springs 11
are secured by bolts 10 with crossarm 3 and cross heam 9, and also with the carriler

rlates, To release the left springs 11 between crosserm 3 and plate 5 is placed a
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flexidble ccupling L. Tc plate 7 is attached & specisl insrtia vidbrator 8,4riven by

; ‘electric motor 1Z with a capecity of 3.5 ~ L kw through & corresponding shaft and
On this machine can be casted details into chill molds oryif balf forms are assembled‘
and plates 5 and 7 are jointed, ir sand molds, placed on .the upper horizontal surface

of the p];ates.

1 4 6 7 9 Use of vibration for shaking out
/ \ _/__A / casting boxes.
L 7
,_<g~“* . @1_ %, &1 , 10 The work in the department of skhaking cut
= - == casting baxes ccnsists in freeing same from
S a":' . ' .
A T V7 the cestings end loam; particularly difficult
7 because of greater amount of dust from the
I
===y .
." g 1 shaken out loam and thermal radiation of the
& R g
w&,y Hf cooling off castings. To ligquidate hard
HFEE .
a: - =] o physical lebor and sharply reduce the labor
= '“'—'"—-—::—::.—:—"] =F
2 . effort of this operation it is necessary

Fig,38,Vibration casting machine
. to automate the shaking out job, as well as

the loading and unleading cf the shaking cut mechanism,

Te mechanize the shaicing out of casting boxes various vibrational mechanisms have
been employed.for a long timey mechanisms us.ing inertia forées.originating as result
of vibrati(;n. Since such mechanismsg ars being widely employed, their morie of operation
is not .being discussed in detail, but only in role of an example (fi'g.39) is given one
'cf the constructions of am ‘exccentric vibration lattice {screen)

The load 1ifting capacity of the screen is 1,5 ton, The screen has four inclined
rositions within hmit+! from 0 to 6° The oscillation (vibration) frequency of the
grating (screen) equals 725 per min, Vihration is realized by the rotation of a
crankshafte. Eccentricity of the shaft, and consequently. also.the amplitude of vibrae-
tions = 3 mm. A

The frame of gmting 15 represenis a rigid construction assembled on bolts.
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In the bearings attachei on the frame 10 is mouated the crankshaft 1l,bearing the frame
of grating 4. The shaft is protected by housing 3. To avoid overheating of bearings
12 of the grating frame on the shaft housing is a hollows 13’ in which water is circu].‘at-:
ing.Water is delivered from a water mains R
and dischérgedin*to sewage through rubber
hoses, To absorb the inertia of the zrat- See Attachment 4a for Fig. 39
ing on the shaft is placed a counterweight
14, Rotation of the shaft is realized by
and electric motor 1 with a capacity of
4 kw at 725 rm through an elastic coup~
ling 2. ' Fige39,Eccentric vibration grating
To the frame of the gratinj are screwed cn cfamp irons Sesupported against rubber
shock ab.sorbera. Each of the four shock absorbers, situéte_d along the ccrners of the
gmting has an angle bracket 7, which is placed between upper and lower buffers. The
upper buffer 6 absorbs the forces,directed downwards, and lower buffer 8 acts during
the lifting of the grating by the camshaft, To change the angle of inclination of the
grating bolts 9 securing the shock absorber angle braked are reset."

'i’he grating is mounted over a specisl tunnely,provided with exhaust ventilation,
The shaken ocut loam is poured through the grating into a transporter,placed in the
tunnel.,

By construction and method of vibrating the mechanisms for shaking cut’ casting

boxes cah be different, but they are always based on the utilization of inertia forces.

Vibration transpa;:tera of foundry shops.

In recent years foundry shops are mere freguently émploying vibration transpor-
ters and 1ifters. This is explained by their universalitys possibility of easily
controlling broductiveness. reliability, long service life, capability of working at
high temperatures, possibility of total hermetization, It should be mentioned,that
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Eccentric vibration grati

Fig. 39.
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% litters (hoisters) (spiral trensparters) in addition to the job of trans;orting can also
be used for preparing the zcld mixtures in small and medium size workshops as cooling
" “towefs for depletod molding m:lxture. for moistening the mixture. "

Use of vibration in machine constructicn during procesaing.
assembling and control. .

Until .recentnls‘ ahy vibrations, originating durlng the mhiningl of n;etala by mil-
ling, was coxxsidex;;ad a;l extremely undesirable rhenomaon, because they had a negat ive
effect on the purity and accuracy of the machined surface ani on the stability of the
tool as well. The entire investigation on the nature of vibration iz the process of

; cutting was intended for ccmbatting same, 8&s result of uhich a greater numbey of

4 universal vibration damping constructions of units of metal cutting machineaf';h'a'y been
createds But investigations of ' recent years have shown that not
all vibrations have a negative effect on fhe process‘ of cutting. It was discovered,
thaﬁ specially created and directed vibrations do not reduce tﬁe conﬁition.iof the
cutting process,but even improve the effecti.veness of the vibration, improving the
quality of machined surfaece and increasing the stabllity of the toocls Use of vibra-
tion in the role of main cutting movement enabled to create new highly effective techno-

logisal processes of lapping and finishing of detailse
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