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LIaTCA COOTBETCTBEHHO B 2,2 1 1,5 pasa). Npu ckopoctn oxnaxaeHus 10 °C/c nocTosiH-
Hoe marHuTHoe none ¢ mHaykumen 0,15 mn 0,20 cnocobCcTBYeT M3MENbYEHUO 3epHa B
cnnaee cooTBeTcTBEHHO B 1,7 n 1,3 pasa.

[ns ckopocTtn oxnaxaeHus 25 °C/c pencreme MarHMTHOrO nons Bbi3blBA€T U3MENb-
yeHne 3epHa B 1,3 - 1,4 pasa npu Bcex 3HA4YeHusIX MHOyKumin. Hambonee ogHopoaHas
CTPYKTypa chbopMmupyeTcs B cnyydyae HanoxeHust nonsa ¢ nHaykumen 0,20 Tn — konebaHus
pasmepa 3epHa cokpawiatotca B 1,3 pasa MO CpaBHEHUI C KOHTPOSbHbIM MeTarnsioMm.
[MpMMeHeHne MarHMTHOro NOMA C yKasaHHOW MHAYKUMEN NPWU CKOPOCTU OXIaXaeHus cnna-
Ba 50 °C/c no cpaBHEHUIO C KOHTPOSbHbIM MeTannom B 1,3 pasa yMeHbLUAET pa3mep 3ep-
Ha u B 1,1 pa3a konebaHnsa aTON BENNYNHBI.

Takum obpasom, Ana opMmMpoBaHns OLHOPOAHOW CTPYKTYpbl crnfnaBa B O0ObEME
OTIIMBKM B YCITOBUSAX €€ CYLLEeCTBEHHO HEPABHOMEPHOro oxnaxaeHus (B guanasoHe ot 10
po 50 °C/c) ¢ pasnuumem B pasmepax 3épeH ~ 3% Hambonee ahPeKTMBHO NPUMEHEHUE
MarHMTHoOro nosns ¢ uHaykumen 0,15 Tn, a ona cnyyas pasfiMymMsa B CKOPOCTHAX OXIaX4eHns
oTAenbHbIX YacTen o6bEéma otnmekM nopsiaka ot 25 go 50 °C/c — 0,20 Tn. MNpu nonydeHun
MacCMBHOM 3aroTOBKW, KOrga HEBO3MOXHO AOCTMXEHWe OAHOPOOHOCTWU MNosis, BO3Aeu-
CTBYHOLLEro Ha pacnnaB paBHOMEPHOCTb 3EPEHHON CTPYKTYpbl obecnedynBaeTcsl B yCrio-
BUAX 3Ha4YeHust nHaykumm nons 0,20 Tn y NnoBEPXHOCTU OTIIMBKM (CKOPOCTb OXNaXKAEHUSA
50 °C/c) n 0,15 Tn B eé ueHTpanbHOM 0b6bEMe (npu ckopocTn oxnaxaeHus 25 °C/c).
dopmMmpoBaHne rpagueHTHON CTPYKTYpPbl OTNMBKK (C pasnuumem B pasamepax 3épeH 50 %)
Hanbonee a(pEKTMBHO B YCrNOBUAX AENCTBUS MarHUTHOro nons ¢ mHaykumen 0,10 Tn um
CKOPOCTAX OXNaxaeHUsi 00 bEMOB Y MOBEPXHOCTU N LEHTPE OTIIMBKM COOTBETCTBEHHO 50 U
25 °Clc.
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ENERGY SAVING TECHNOLOGY OF HEAT TREATMENT
OF RECYCLED ALUMINUM ALLOYS

Aluminum alloys are one of the most widespread structural materials.

The European Union produces about 5.1 million tons of primary aluminum and
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5.2 million tons of recycled aluminum per year. The U.S.A., Japan, Germany, France, Brit-
ain and Italy are the leaders of recycling in the aluminum alloys production. World produc-
tion of aluminum from scrap and waste is about 10 million tons per year. At the same time
the problem of relatively poor quality of recycled casting aluminum
alloys still exists.

Different ways to improve quality of secondary aluminum alloys are used in
industry (vacuuming, ultrasonic processing, use of electric current etc.). These
methods are carried out on the basis of high-energy processes, using devices and installa-
tions with a large energy consumption. The most promising way of reducing the energy
intensity of aluminum alloy production is to remove part of technological operations from
working space of furnace by use of refining and modification.

Heat treatment is a required stage of aluminum alloys production. Both for primary
and secondary alloys identical heat treatment modes are used. On the one hand the use
of prolonged periods is economically inappropriate because-of significant increase of
guantities of energy and production costs. On the other hand, it is necessary to take into
account the characteristic features of structure of recycled alloys (increased quantity and
size of impurities and intermetallides) and structural transformations during heat treatment.
Thus variation of heat treatment modes can be considered as a significant energy saving
reserve of recycled aluminum alloys production.

The research was carried out in accordance with the rototable plan of multifactorial
experiment of the second order 2°. As the independent variables we had took the iron con-
tent in the recycled alloy AK8M3, the cooling time under hardening 1, and the aging time
Tag- According to measurements of hardness, strength and plasticity after different modes
of heat treatment, the regression equations of mechanical properties of secondary alloy
AK8M3, depending on the iron content were obtained:

HVia = 1015,9 + 58,479Fe + 77,43371, - 71,6381,, + 8,375Fe "1, +

+3,125Fe - T, + 12,6251y, " T, — 18,979Fe? - 6,7791; + 5,4221%;: (1)

HB = 140,477 — 3,811Fe + 3,9971, + 3,9971,; + 0,813Fe 1, + 2,313Fe 1, + +0,1881y 1, - 13,915Fe? - 3,667 - 5,4281;
(2)
g = 271,154 — 2,427Fe + 18,6521y, + 10,3051, + 2,201Fe 't} + 6,624Fe -1, +

+1,9497y, T, — 16,437Fe? - 18,29417 - 9,55912,; 3)
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& = 1,562 — 0,169Fe + 0, 0351y, - 0,091, +0,014Fe - 1y, 4 0,016Fe - 1., + +0, 0041, - T, — 0,064Fe? - 0,069t - 0,053 t%,;

(4)

KC = 0,32 — 0,05Fe + 0,0161;, — 0,026T, + 0,002Fe? — 0,0057; - 0,009t3,. (5)

According to obtained dependences, for aluminum alloys containing up to
0.5 wt. % Fe it is expedient to use the standard parameters of hardening, whereas at high-
er iron concentrations it is necessary to increase the dwell time up to 8 hours for Fe con-
centration equal to 1.2 wt%. For alloys with the content of iron
0.5 wt% it is advisable to use dwell time for aging about 7 hours. For each
0.1 wt.% Fe at its concentration in the alloy more than 0.5% by weight additional
0.5 h of aging time should be provided.

Heat treatment technologies that take into account the concentration of impurities are
a perspective trend in production of recycled aluminum alloys and energy consumption.
The results of implementation of energy-efficient heat treatment mode according to con-
centration of iron in aluminum alloys showed prominent results. Ukrainian industrial giant —
the joint-stock company “Motor Sich” has indicated high resource- and energy efficiency,
increasing of quantities of use of secondary raw materials, reducing of costs of castings up
to 60% compared with ordinary production technologies. Reduction of processing time of
aluminum alloys with preservation of the high quality of products leads to decrease the en-
ergy intensity of the output, which coincides with the requirements of the energy strategy

of Ukraine and other countries all over the world.
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DU3NKO-TEXHONOTNYECKNIA MHCTUTYT MeTannoB 1 cnnasoB HAH YkpauHbl, Knes

OCOBEHHOCTU NOJNTYYEHUA APMUPOBAHHbIX OTJIUBOK MO
rASMoUUNPYEMbIM MOOENAM

CTpeMI/ITeJ'IbHOG pas3BuTne Haykm m TeXHUKAU CI'IOCOGCTByeT noABNEHNO HOBbLIX Bbl-
coKkonpoum3BoanUTesiIbHbIX MeXaHM3MOB M MaLlWH, KOTOpble 4acCTo Tpe6y+0T netanen c

AanddepeHumpoBaHHbiMM cBOMCTBaMKU. B nocnegHee Bpemsa ansa ynyyeHnsa cryxebHbix
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