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DISSIPATIVE PROPERTIES OF THE HIGH
ALLOY ALUMINUM CAST IRON 402211

R R CRITECLTRIN, MOCTASIRAITE R TOWIRIERENR, CORRIRERam,

An Important aspect of growth in economy is productivity of
abar, For this, it is necessary to improve working conditions, and
provide apportunitics for high-performance and creative nctivities.
[Manufactare of technological equipment is a source of noise and
fibmiion. Moase disturbs osgans of hearing, the central nervous
fratem, resulting in increased Mood pressure, sweakened attention,
prod reduced working capacity [1]. To reduce the impact of noise
jr the source, damping materials were used. They increase the
feliability of the structure and protect from the harmiul effects of
poise. Damping materials dissipate acoustic energy, and reduce
:\-_L;'-xﬂ_ by changing the phyecal-chemical  charasteristics and
pllcying,

The objects of study are high alloy heat-resisting aluminum cast
[ron U2 21 {standard eastiron . This castiron has many mechanical
pod special propertics, Its use can increase the Nife of maching parts
[t are used in oxidizing environments at high temperatures. Other
[eatures are good heat resistance at high temperatures as m air (up
fo 1100 "C umd i mesdin canalming sulflar, sulfer gad, oxldes of
| ansdium. and water wapors. Functsonally, cost iron aluminum can
pct a5 a wear-resistant product having high sirength a1 normal and
Povated temperatures. [t mary replace expensive cast iron, chrome
pod HXIE (standard cast iron), YX32 (standand cast iron), and
flicecus iron and YCS HCSIL (standard cast iron) [2, 6], Theough
e se of alumitum, cast iron can significantly reduce the weight
p¥ parts and structures. However, the potentinl of high-alloyed
Pruminum cast iron as a structural material bas net been exlausted.
[ lovs mode of aluminum have a number of valuable physical and
performance properties such as high heal resistance, nommagnetic
porrosion Tesistance in many environments and wear resistance
e high temperatares. Cast iron YIO2210 (standard cast iron) has
=0 found wse in the manufactare of cchnological equipment fin
=mical, metal largical, and enengy industries, From this, cast iren
usedd in boiler reinforcement details, details of boilers, exhaust
llcctor car engines, grate-sintering machines.

The work here presents the results of the damping properties of
zh alloy aluminum cast iron W 22011 (standasd cast mom ).

Ex |,'||.-rirr||:r| lEl! work

Cast iron YI022IL - standard alloy quarter of system Fe-C—
Al the chemical compound of the alloy contains 1.6-2.5 %
- 12 %Ki 08 % Min; 1923 2% AL <02 % P amd = 0,03 % %,
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limismen cast iran SO Physicomechanical and aeoustic properties of the damping ailoy are vestigated and calculated

Monstandard high alloy cast irons were prepared and contamed
5 % Al 25-30% Al

For an experimental study of damping alloys, smelted allovs
were used and the following characteristics determined:

— dissipation parameters — internal friction, relative dispersion.
logarithmic decrement;

—acoustic charncteristics — level of sound, frequency dependence
of sound pressure level.

High alloy sluminum cast iron was smelted through theee
methods:

ap mixing the liguid iren with malien aluminam;

bl melting m an arc famace;

ch melting in an indwetion fumace,

Damping propertics after cach smelting are different.
depend on the stmctures capable of imeversibly absor!
vibrations [4].

The parmmeters of dissipation — intemal friction_ relative dispersion.
logarithedic decrémend of vibrabons - are calculated based
results obtained when measuring wavefonns sound
with different aluminum content in the collision. Sound pulse
the collision of a sample with a drummer was recorded using a stornge
oscilloscope PCS-300. As siated earlier, damping characteristics

Thew
sound

that characterizes its ability 1w dissapate energy irmeve
a maonifestation of imtemnal fnction damping of free osc
a righl boddy, Messuremnents of imernal friction produced b
and smeall amplitudes were also made. At large amplitudes of 1
fraction is a function of amplitade called the amplinsde-deper
mternal friction. This charactenistic is of great practical importan
for the production of materials and is called damping capacity
nverial friction is given by [3, 7, %],

Q' = w i Inm, (18]
where w — is the relative dispersion.

The woek dome by the force of friction for seme time is the
energy loss per cycle. The eatio of losses L the aversge enerey in
the: same cycle chamcterized by the fast decay of the oscillatory
process is called relative dispersion, The average relative dispersion
Auctuations in the targed area can be found amder the formula:




Acoustic characteristics of cast iron samples
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 Fig. I — Oscillogram of the sound attenuation of the
impulse from the collision of alloy YIO2201 containing
alaminum 5 %
w =28, 2)

where & — is logarithmic decrement.

The logarithmic decrement — natural Jogarithm of the ratio
shows two successive peaks of sound, The value of the logarithmic
decrement is small and can be considered equal to the relative encriy
dissipation per oscillation period. The refative decrease inamplitude
during the period & and the oscillation encrgy is proportional to the
square of the amplitude, so logarithmic decrement of the alloy was
determined as follows:
8=1/nln(A /A ), (&)
where A, — is e imtial, maximum amplitwe of 3 sound impuloe;
A_is the final, minimum amplitude of a sound pulse; and n is the
number of impulses on the oscillograph screen.

Acoustic characteristics - include sound level, frequency
dependence of the sound pressure level. The acoustic (sound
level, level of sound pressure) propertics of alloys are shown in
table 1. The device for research of materials an sound generition
is based on innovation patent #22198 (KZ), 15.01.2010, Bulletin 1,
Committee on rights of intellectual ownership of Justice Ministry
of the Republic of Kazakhstan.

Levels of sound pressure are investigated in octave strips of
frequencies in a range of 125-8000 Hz. Sound level — on a scale
wAx. In this work, four variants were used: when the drummer
deviates by 30° (h, = 7 em), 45° (h, = 10 cm), 75%(h,= 12 em). and
o0 (b, = 17 cm) [3]. On installation, steel lamellar (50 * 50 = 5
mm) were investigated

Table

62 82 78 78 80 87
58 8D 74 76 T8 85
58 8 72 70 76 81
80 74 76 73 78 83 |
58 8 T4 76 78 7
5% 76 72 74 75 75 |
58 72 89 70 73 79
3
- Se¥ e
R (O LTy
2
k]
°
E
£
N
w

«Oktave-101 An (Russian Federation). The indicator of the sod
meter allows to register levels of sound pressure from 30 to
dB within to 0,5 dB. The block of octave filters OF-101 35 intery
for the nent of a freq v spectrum of a sound sig)
By means of a PSG- 101 recorder, a sound impulse in time 9
recorded. Record was made on a paper tape of a sapphire neel
The speed of attenuation of sound fluctuations is defined using
formula:

B=(L,-L)/

where § — is the speed of attenuation of sound fluctuations, dB
L, — is the maximum Jevel of sound. dB; L, — is the sound |
through time 1, dB.
Sound generatar SG-10 was used for the calibration)
measurements of a sound signal. The amendment on chany
a sound signal from atmospheric pressure was carned oulj
2 recorder mark PF-101. The temperature of air and humids
laboratory was supported by Acoustic
were found as average value of five measurements.
The investigated metallographic parameters were  p)
compaosition, strusctural components, chemical compound,
grain size. !

Alloy melting. Result & Discussion

The smelting of cast iron with a liquid mixture of Iy
aluminum technology was done next. Cast iron is smelted
cupola, an electric arc, or an induction fumace. Aluminum is sm)
in a crucible fumace and overheated 1o 680-750 °C. The my
aluminum is poured into the molien cast iron at a temp
1350-1450 °C. Liquid iron is heated by the heat released d

Sound impulse fixed microph cap MK-102: This impul

will be transformed to an electric signal, and the amphified
preamplifier MK-102 moves on an input exact pulse sound meter

the dissol of in iron and its temperature ris|
30-70°C. A mixed foamy slag is formed. Aluminum intoxicaty
unstable and varies from 18- 40 %, Minimum waste of alum|




iz produced in the original cast iron when the temperature is
T430- 1450 2C [4, &].

Cast iron is smelted by mixmg. The iron obained is of poor
quality and is contaminated by gases (mestly hydrogen). This
preatly increases the dissipation of acoustic energy. The gas is
released during the solidification of cast iron, Cast iron increases
in volume and its growth is observed. To neutralize the high gpas
saturation and increase the density of cast iron, silicocalsium
{2.5%), ferrocerium (0.3 %), or jointly silicocalcium (1.5-2 %) and
ferrocerium (0.1 %) are recommended. which somewhal reduces
vibration damping.

In pig iron electric arc fumnaces, conswder the following.

For aluminum smelfing. iron is used in an are furnace, bt only
with basic lining. The Acid lining of aluminum strongly interacts
with silica by:

ISI0, + JAL = 2A1L0, + 3853,

Due to this reaction, liquid iron inclusions contaminated
aluminum AIZO3. In addition, the increase in silicon conteat in the
smeelting of iron with 19-25 % aluminum may reach 2-3 %, but this
15 mot desirable because of its fragility increase [7, 8, 10].

The oscillograms in figure | prove that i standard alloy S22 11
containing aluminum § %; 7 = (OGT64E3, F = 00753566, § -
(L3TH4R3,

Figure 2 presents the cscillogram of atienuation of a sound
impulse from impact of & developed cast iron TIO2210. Damping
characteristics of a cast iron UKI2211T are cqual to: (' = 000145,
¥ = (K29, & = 0,000:46.

The character of the distribution of the sound palss on the
osgillogram of o sample of Y0221 containimg 5 % aluminum is
cvenly decrensing. The initial sound level reaches 5-8% dB, By
the oscillogram of atlenuation of a sound pulse, you can see that
the sound level decreases eapidly and over a longer interval of
time remaing within 20-30 dB . The LSF of the alloy is 60-90) dB.
The dissipation characteristics of the sample WHO22I1 containing
aluminum 5% higher than that of the sample containing aluminam
25-30 %. The disiribution of the sound pulse in this sample is
uneven, there are peaks of sound over the entire time interval,

In sccordance with figures 1-2 in the above oscillograms, it can
be seen that the developed samiple HHO22I1 containing aluminom
25-30 % has reduced valuss of the damping rate and damping
charscteristics (' = 000145, ¥ = 0,002, § = 0,000458), which is
also confirmed by the study of acoustic characieristics. Al the passage
of a sound wave in a metal matrix, one of the main factors affecting
dissipation is the nature and number of imperfections of the aomic-
eryatalling Srseture. The nature of the imperfections is determined by
the chemical and phase compositions. New damping alloy 02211
conitaining aluminum 25-30 % characterized by relatively low levels
of sound emission 75-83 dBA, AZDZ. sample 2-4 dB,

The results of scoustic messurements of aluminums alloy
containing 5 % of the (ollowing are as follows: sound pressuse
levels of the samples vary in the range of 58-90 dB and sound
pressure level peaks are observed at a frequency of 1 Hz, on
o seale of A (83-%) dB). The minimum sound pressure levels are
characteristic of samples for a frequency of 500 He (5859 di), 250
Hz (60 dB}, while maximum sound pressure levels of the sample
are: characterized by collision with a drummer with a height of 17
cen, and minimum values of sound pressure levels of the sample are
characterized by collision with a drummer with a height of 7 cm.

The results of acoustic measurements of aluminum alloy
containing 25-30 % are as follows: sound pressure levels of the
samples vary in the range of 55- B3 dB and sound pressure level
peaks ore observed in messorements om oa seale of A (B3 dB),
mininum sound pressure levels for the frequency characteristic of
the samples 250 Hz (55 dB), maximm sound pressure levels of
the sample are choracterized by collision with a drummer with a
height of 17 com, minkmum valees of sound pressure levels of the
sample are characierized by collision with a drummer with a height

TEHAEP TEXHOAOMMA

of 7 em in the study of sound mdiation characteristics of the alloy
containing aluminum, 25 %4 - 30 % found amplitede dependence
damping of sound generations (ADDSG). Amplitude dependence
damping of sound generations lies in the fact that the collision of
the sample with drummer from vanous heights generated sound
pressuse bevels, with the drammer falling from a height greater
LSP. which excites a lower level than the ball-striker falling from
lesser heights [4, §).

Conclusion

Amplinude dependence damping of sound generstions can be found
in the: following cases:

—at frequency of 250 Hz in the collision of the sample with drummer
with height h = 17 em, LSP= 60 dB (level of sound pressise), and in a
collision on the same frequency with drummer with height b= 12 em,
LSP =62 dB, Effect ADDSG = 2 dB:;

= ot frequency of 300 Hz in the collision of the sample with
drummer with a height b = 1 em, LSP = 56 dB. and i a collision o
the same frequency with drummer with height b = 7 cm, LSF = 58 dB.
Effect AZDZ = 2 dR:

—ait frequency 1000 Hz in the collision of the sample with drummer
with a height h = 17 ¢m, L5P = 74 dB. and in 2 eollision on the same
frequency with a drumimer with a height b = 12 cm, LSP = 78 dB.
Effect AZDZ = 4 dB;

—at o frequency of 4000 Hz in the collision of the sample with
drurmes with height b= 17 ¢m, LSP= 73 dB, and in & collision on the
same frequency with drumimer with height b = 12 ¢, LSP = 76 dB,
Effect AZDZ = 3 dB:

— a seale mosded in g collision with drummer with height h = 10¢m,
L3P = 75 dB, and i a cellsion on the same frequency with the
dramimer with beight h =7 em, LSP = 7% dB. Effect AZDZ = 4 dB.
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