AnOMUHUIA ¥ aNIOMUHUEBBIE CMNaBbl

ANOMUHUU:

- TemMnepartypa nnasneHus - 660°C;

- nnoTHocTb npwm 20°C - 2,7 rlem’

- KpUCTannuyeckas pelweTtka - rpaHeleHTpupoBaHHas
Kybuyeckas;

MexaHuyeckue CBOMCTBA YNCTOrO antoMUHUA:

o, = 40 MMa; 6 = 50%.

MapkupoBka NepBUYHOIO anioMUHUSA:

- ocobou yucmomei A999 (99,999%Al);

- 8blicokol yucmomel A995 (99,995%Al), A99 (99,99%Al),

A97 (99,97%Al), A95 (99,95%Al);

- mexHuyeckol yucmomsi A85 (99,85A1%), A8 (99,8%Al),

A7 (99,7%Al), A6 (99,6%Al), A5 (99,5%Al) n AD (99,0%Al).

Mapkupoeka deghopmMupyemMo20 mexHU4ecKo20 antoMUHUS.

A100 (99,7%Al), A0 (99,5%Al), A1 (99,3%Al),

ALl (98,8%Al).

AnOMUHWEBbIE Cnnasbl NOAPa3AensaoTcs Ha Aedopmupyemsle

n nutenHbie. OHU MOryT BbiTb HEYNPOYHAEMBIMU U

YNPOYHAEMbIMU TEPMUYECKON 06paboTKON.
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[lechopmupyemble anioMUHUEBLIE CMINaBb,
HEYMPOYHSIEMbIE TEPMUECKO 00paBOTKOM

K atou rpynne oTHocsTca cnnasbl cuctem Al-Mn un Al-Mg

Awarpamma cocTosaHUIA [Awarpamma cocTosHuA

cuctembl Al-Mn cuctembl Al-Mg
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Cocras 1 MexaHu4eckne CBOMCTBA CNNABOB B OTOXOKEHHOM COCTOSHUM

Mapka Conepxanue, % O, 0,
cnnasa Mg Mn Ml la %
AMu <0,2 1,0-1.6 130 23
m',‘ 0,7-1,6 <0,2 110 28
s 18-26 | 03-06 200 23
fpeby 32-38 | 0306 220 23
AMIS 48-58 0,3-0,8 300 20
AMI'S 5,8-6,8 0,5-0,8 340 18




[leopmupyemble anoMUHUEBbIE CMINaBbI, YPOYHAEMbIe
TepMUYECKo 0BpaboToif

I.Cnnasbl cuctems! Al-Cu-Mg (OypantomuHsi)
OcHosHble dasbl ynpounutenu : O(CuAl,) n S(CuMgAl,)

Mapka

Copepxanue, %

cnnaea) Cy Mg | Mn
ﬂ] 18480408 0408
ﬂ16 384912180309
Csoicrsea cnnaeos
MapKa Bua nony- TepMquCKaﬂ G, o,
cnnaea |dabpukara obpaboTka MNa| %
a1 nucTel  |3akanka ot 500-505°C + | 400| 20
©CTeCTBEHHOe CTapeHue
016 nucTel | 3akanka or 495-505°C + | 440 | 18
@CTeCTBEHHOE CTapeHue
nucTel | 3akanka or 495-505°C + | 440| 16
crapenve 190°C, 12y
npeccosan- | 3akanka ot 495-505°C + | 530 | 11
HbIW eCcTecTBeHHoe crapeHme
npocdune (npeccadpdekr)




[lehopmupyemble anioMuHUEBbIE CaBbl, YPOYHAEMbIe
TepMuYeckoi 0bpadoTKoii

2. Cnnasbl cuctemsl AL-Mg-Si (asnanmn)
OcHosHas hasa - ynpoynutens - § (Mg,Si)

chnaea| cy M Mn

| ! 9 ! 800
A31 <0,1 10.4-098| <01 [0.3.0.7

AB 0105 04-0910.15- |0.5-1.2

| 0,35 | 400

KBaanbuHapHbii paspes
Al-Mg,Si

t,’C

200

Csowcrsa cnnasos

MapKa Bua nony- TepMVNGCKaﬂ Og, 0,
cnnasa |dabpuxara obpabortka MMNa| %
A31 |npeccosan-|3akanka or 510-530°C + | 170 | 22
HbIl eCTeCTBEHHOEe CTapeHue
npodmns | 3akanka or 510-530°C + | 240 | 12
crapenune 160-170°C, 124
AB nuct | Bakanka or 510-530°C + | 330 | 14
crapenue 160-170°C, 124
npeccosan- | 3akanka or 510-530°C + | 380 | 12
Mt crapexue 160-170°C, 12y
npoduns (npeccagpdexT)




[lTeiHble anoM1HUeBbIe Cnnasbl

Ona nuTbsa ucnonbaykoT cnnaebl cuctem Al-Si, Al-Cu,
Al-Mg.

Mapkupoexa numeutHbix crniasos Npu NCNoNb3oBaHUU
NepBUYHOro antomMuHus: Bykebsl AJl U undpsl,
yKasblBawLmne yCrnosHbIM HOMEp cnnaea.

YecnoeHbie 0603HavYeHuUs1 pa3HOBUAHOCTEN TEPMUYECKON
obpaboTku:

Pexum 11 - nCKycCTBEHHOe cTapeHue 6e3
NPEABapUTENbHOMO Harpesa nog 3akarnky;

Pexum |~ - OTXUr OTNUBOK;

Pexum 14 - 3akanka 6e3 nocnegyroLLero UCKYCCTBEHHOIO
CTapeHus;

Pexum 15 v 16 - 3aKanka u UCKyCTBEHHOE CTapeHue.
(T6 - cTapeHue Ha MakCcUManbHYHo

NPOYHOCTb, T5 - HENONHOEe CTapeHue);

Pexum |/ - 3akanka n ctabunuaupyrowiee crapeHue
(nepectapuBaHue).



JIuTeiHbIe anKMUHUEBbIE CrnaBb

XMMVILIGCKMVI COCTaB U CBOUCTBA Cl'lﬂaBOB

Mapxa Co.qep;«anne %. lrepm. GB, 5
cnasa Si | Mg | Cu | Mn | fApyme |°%*®|Mnal %
Cucrtema Al-Si
All2 ' 10-13 . : : 160 | 1,0
All4 | 8105 0204 - | 0204 ” T6 | 230 @ 3.0
AN9 | 68 0204 - - - T6 | 230 | 1,0
All5 4555 04-06 1015 - 5 5 )226 05
Cucrema Al-Cu ‘
AJl7 ; - | 4050| - : T6 | 250 | 5,0
AlN9| . - | 4553 06-1,0 Ti0,15035 T6 | 370 | 5.0
| |
Cucrema AI -Mg
AN23 - 6-7,0 : Ti 0,05-0.15 200 4,0
Zr 0,05-0.2
Be 0,02-0.1 |
AN27 - 95-105 - - |Ti0,050.15 T4 | 360 (18,0
. Zr 0,05-0.2
Be 0,05-0.1
All8 | - 95115 = - T4 | 315

11,0



Menb 1 MEaHbIE Crinasbl
Meob:

- Temneparypa nnasnexus - 1083°C;

- nnoTHocTb npu 20°C - 8,96 ricm’;

- KpUCTannuyeckas peluerka -
rpaHeueHTpupoBaHHas Kybudeckas.

MexaHun4yeckue CBONCTBA Meau BbICOKOW YUCTOTLI:
o, = 220 Mla, & = 50 %;

Mapkupoeka mean:
MO0 (99,99 % Cu), MO (99,97 % Cu),M1 (99,9% Cu),
M2 (99,7 % Cu), M3 (99,5 % Cu).

OcHOBHbIE 2pyinbl MEOHbLIX CNNAagos:
JlamyHu - crinaebl Ha 0OCHO8e MeOU, 8 KOMOPLIX 21a8HbIM
neaupyrouumM 31emMeHmomM A6119emcs LUHK.
EpoH3k! - cnnaebl Ha 0CHO8E MeOU, 8 KOMOPbLIX OCHOBHOU
dobaskol moxem 6bimb mobol anemeHm,
KpOMe UUHKa U HUKesfs .
MeoHoHuKeneeaksIe cnnaskl - 3mo criylasbl Ha 0CHO8e Medu,
Y KOMOPbIX OCHOBHOU fe2upyrowut 3nemMeHm - HUKerb.
MedHsle crinaes! nodpasdensom Ha oehopmupyemsie U
JTUMeuHsIe.



JlaryHu

Jlamy+u NOApPa3nensitoTCa N0 XMMUYECKOMY COCTaBy Ha ABONHbLIE
N MHOFOKOMMOHEHTHbIE, a N0 CTPYKType Ha oaHodasHbie (o -
nartyHu) n asyxdasHsie (/) - natyHu).
Maprupoeka: Jlaryum obosHavaoTcs Bykson J1. Y ABOMHbIX
nartyHew 3a byksow J1 uger yucrno, ykasbiBaouiee cogepxxasme
Meau B NpoueHTax.

B mapke MHOroKOMNoHeHTHOM naTtyHn nocne bykebl J1 ctasaT
bykseHHOEe 0603Ha4YeHne NernpyoLmx aNemMeHToB, a 3atem Lnudpsi,
yKa3blBaloLme coaepxxaHne Meam n nerupyowmx anemMeHTos.
(naTyHb mapku /190 cogepxut 90% Cun 10% Zn; natyHb JIC59-1
copepxut 59% Cu, 1%Pb v 40% Zn).
B mapkax numedHsix natyHeun nocne bykebl I1 ykasbiatotcs Gykssl,
0603Ha4aloWue 1e2upyrowue 3N1eMeHMbI, BKMKHAaA LUHK.
3a byksamu cneayroT undpsbl, ykasbiBaowme coagepxaHme
nerupyowmx anemeHToB. Mx obo3HaveHune: anomunHul - A,
Hukens - H, onoso - O, ceuHey - C; xene3zo - X; kpemHud - K;
mapeaaHey - Mu; yurk - U; gpocghop - ®, 6epunnuti - b.
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CocTa vt MExaHU4eCKkue CBOICTBA NaTyHell

\ 0
Mapka Conepxanue,% =) 5. oy
cnnaea Cu npyrve anementsl |MIMa v [TYPe
fedopmupyemble naTyHm
ﬂ90 88.0-910 260 44 9
168 67,0-70,0 - 330 56 o
163 62,0 - 65,0 - 360 49 o
NC59-1 57,0 - 60,0 Pb 08-19 420 40 a+f
MHKMu59-1-1| 57,0 -60,0 Fe 06-12 450 o0 a+p
Mn0,5-0.8
NuteiHble naTtyHn
nu4ocC 57,0 - 01 0 Pb 08-20 300 30
N 16K4 780-810| Si 30-40 380 15
NU23A6XK3Mug 64,0 - 68 0 Al 40-70 650 7
Fe 2,0-4,0
Mn 15-3,0

JTPYKTYDE OQHOMA3HOW NaTyHn CTpykTypa AsyxXdhasHow narysm




BpOH3bI

BpoH3bl obo3HavaloTca Byksamu Hp, nocne Yero cneayet
bykseHHoe 0603HaYeHue nernpyoLnx aNeMeHToB B
nopsiake ybbiBaHus ux KOHUEHTpauun; B KOHLE Mapku
yKa3biBaKOTCA CpeaHUe KOHUEHTpauumM COOTBETCTBYIOLMX
3NEMEHTOB.

( BpoHsa EpAX 9-4 conepxut 9% Al n 4% Fe)

B mapkax nutenHbix 6poH3 cogepxaHnue KOMNOHEeHToB
craButcs cpasy nocne bykebl, 0603HavaloLLen ero
Ha3BaHue.

(BpoHaa EpO5LSCS cogepxut 5% Sn, 5%Zn n 5%Pb)

OnoBsiHHbIEe DPOH3bI

[varpamma COCTOSHWA BnusHue onosa Ha ceoicTBa
Cu-Sn cnnasos
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OnoBsHHbIE OPOH3bI

CocTas 1 CBOMUCTBA CNnasos

Mapka Copepxanue,% Og | 5,
cnnaea sn | Pb | zn [Ampyrue [MMa| o
Hedopmupyembie 6poH3bI
BpO®6,5-0,15] 6,0-7.0 - - P 0,1-0.25 300 | 38
BpO®6,5-04 | 6,0-7.0 - P 0,26-040 | 400 | 65
BpOLI4-3 3,540 - 2,7-3,3 - 350 | 40
BpOUC4-4-2,5 3.0-50 | 1,5-3,56 | 3.0-5,0 325 | 40
NutenHsie 6poH3abI
BpO10®1 9.0-11,0 - - P04-11 220] 3
BpOSLISCS 4,.0-6,0] 40-6,0 |4,0-6,0 - 180 | 4
BpO3U7C5H1| 3540|3060 | 6,095 |Ni 0520 |210]| 5

CrpykTypa aecdopmMupoBaHHON
6poHabl ¢ 5 % Sn nocne
pekpucrannuaauuu

CrpykTypa nuton 6poH3abl
¢ 10 % Sn




AniomuHeBbIe BPOH3bI

Ouarpamma coCcTosHWUN Brivsinuwe anioMuHua Ha cBOMCTBA
Cu-Al cnnasos

8¢ 06,%

tC T

MMNa
1000 1 1000 { 50
900 $ 800 t 40
8004 600 t 30
700 ¢ 400 20
600 1 200 - 10
500 0 e
Cu 5 10 A% Cu 5 10 AL%
CoctaB 1 mexaHuyeckue csoncrea BpoH3
Copepxanue,% Os, | &
Mapka cnnasa o
Al Mn Fe [MMal %
Hedopmupyembie GpoH3bI
BpAXK9-4 8,0-10,0 - 2,0-40 | 550| 40
BpAXMu10-5-1,5 9,0-11,0| 1,020 |2040 | 600| 20
NutenHsie 6poH3LI
BpAIXK3N 8.0-10,5 2,040 | 400| 10

BpA10XK3Mu2 9,0-11,0] 1,0-30 |2,04,0 400| 10




bepunnuesbie HPOH3bI

Hduarpamma cocTosHun Crpykrypa 6poH3bl Bpb2
Cu-Be

t,OC -
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Cu 3 6 9 Be%

Cocrtas 1 ceowcTBa 6epunnuesblx 6poH3

Mapka Coaepxanve,% Tepmuueckas | Sa | 3,
cnnasa Be Ni Ti obpaborka  [Mlla| o,
Bpb2 1.9-22 |0,2-05 - 3akanka or760-780°C 1150 | 4
crapenue 320-350°C
2-5 vacos
BpBHT1,7 1,6-1,85] 0,2-0,4 10,1-0,25 [3akanka o1760-780°C |1000 | 5
crapexue 320-350°C
2-5 yacos




