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Principal elemento de aleacion Er

Aluminio con minimo 99.00% de pureza 1XXX

Cobre 2XXX
Manganeso 3XXX
Silicio 4XXX
Magnesio SXXX
Magnesio y Silicio B6XXX
Zinc TXXX
Otros elementos 8XXX
En desuso 9XXX

Aluminum Cast Alloys (ACA)

2

Aluminum Wrougth Alloys (AWA)

Principal elemento de aleacion Er

Aluminio con minimo 99.00% de pureza
Cobre

Silicio con Cu y/o Mg

Silicio

Magnesio

En desuso

Zinc

Estafno

Otros elementos

IXX.X
2XX.X
3XX.X
4XX.X
SIXX.X
6XX.X
XXX
8XX.X
OXX.X
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Age-
Al-Mg-Si hardening
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Aluminum Wrougth Alloys (AWA)

Alloy Nomuinal chenucal n:crmlzrﬂsitiﬂn':ﬂ. wt%o
group Mg Si Ti Cr Mn Fe Ni Cu In Lr Other
Wrought allovs
1111 (Al 0.006— 0006~ 0002- 001- 0002- 0006- ... 0.006— 0.006—
0.25 0.7 0.06 003 005 0.6 0.35 0.05
Qg.ﬂﬂ%}
2ox (Cu) 002- 010 002- 00> 00> 012- 005> 08 0.10— 005
0.8 1.3 0.3 0.2 1.3 13 23 6.8 0.80 0.5
Foox 00> 03 00> 00> 00> 01- 00> 00> 005> 01-
(Mmn) 13 1.8 0.10 040 1.8 1.0 0.50 1.0 0.5
dox (S1) 0.05- 0.8 004- 00> 003 020 015> 005> 00>
2.0 13.5 0.30 0.23 1.5 1.0 13 1.5 0.25
e 0.2- 0.08- 00> 005> 003 010~ 003 003 005
l (Mg) 3.6 0.7 0.20 0.35 14 0.7 005 035 28
Gox (Mg 00>~ 020 008- 003 003~ 008 02 0.10—- 00> 00>
+ S1) 1.5 1.8 0.20 0035 1.0 1.0 1.2 24 0.20
Tox (Zn) 010- 010~ 003- 004 002- 010~ 010 00> 08 0.0
3.7 0.50 0.15 0.35 1.5 0.70 2. 8.7 0.18
S 002- 010- 008 001- 002 010- 02- 003 003 004 Li B
(other 14 1.0 0.2 0.2 1.0 2.0 13 22 1.8 016 Sn. Ga
element)




Aluminum Cast Alloys (ACA)

Cast allovs

e (Al 0.10—  0.15- 0.25- 0.05- 005
= 0.15 0.35 0.8 0.10
99.00%)
2 003 005~ 006~ 015> 00> 004 003> 35 0.05-
(Cu) 2. 3.3 0.35 040 07 1.5 23 10.7 23
vy (51 003- 45 004- 005> 003~ 006 010- 003 003
+Cu/Mg) 15 230 0.25 035 08 1.5 30 5.0 45
$ex (S51) 005> 3313 020 025 00> 012- 00> 00> 005
0.10 0.25 0.5 1.3 0.3 1.0 0.5
xx.x 14— 0.10- 010~ 025 00> 010- 005> 005> 005
(Mg) 10.6 22 0.25 0.6 1.3 0.4 0.30 0.20
Toxx 0.2— 0.10- 010~ 006~ 00> 010 013 01- 2.0~
(£n) 2 0.30 0.25 0.6 0.6 14 1.0 7.8
8xx.x (Sn) 0.1- 0.4- 0.2 0.1- 0.5— 03—  0.7- S
0.9 6.3 0.5 0.7 1.5 4.0 5.5—

7.0




Aluminum Wrougth Alloys (AWA)

Alloy

Phase constituents ™

Rough state

Treated state

Wrought alloys

Lvaw (Al = 99.00%), Al-Fe-Si, Al-
Cu

Al;Fe. o-Al(FeSi)

Al:Mn. o-Al(FeSi)

vy (Cu), Al-Si-Cu-Mn-Mg, Al-
S1-Cu-Mn, Al-Cu-Mg, Al-Cu-
Mg-Ni, Al-Cu-Mn-Ti-V-Zr, Al-
Cu-Mg-Ni-Fe-Ti

Al Cu, AlL,CuMg. AlypCuMn;. -
Al(FeMnS51), Al;sFeMn, AlsMnkEe,
Al;CuFe, Mg>51, Al;Cu,MgsSig

.":"s.l:c‘.l‘l, :':'Ll:(:l_ﬂ"-"[g, ‘M:n(:l‘lﬂ"-{ﬂ;- -
Al(FeMnS1). Al;CusFe, Alj;MnsS:

3wy (Mmn), Al-Cu-Mn, Al-Fe-Si-
Mgz-Mn, Al-Si-Mn- Fe

a-Al(FeMnSi1). AlsMnFe

a-Al(FeMnSi). Al;MnFe

4o (S1)

B-AlFeSi

Savv (Mg), Al-Mn-MzgCr, Al- Mg 51 Al gMg:Cr. AlsMn Mg, 51, Al; N1

Mn-Mg-Cr, Al-Mn-Mg, Al-Mg

ey (Mg, Si1), Al-Si-Cu-Mg-Cr, [-AlFeSi Mg,51. a-Al(Fesi) Mg; 51

Al-Si-Mg, Al-Si-Mg-Cr, Al-Si-

Mn-Mg

Taxx (Zn), Al-Mn-Mg-Zn-Zr, Al- o-Al(FeCrS1), AlL,CuMgZn, ALCuMg Mg:S1, AlLCwFe, o-
Mn-Mg-Cr-Zn, Al-Zn, Al-Cu- AlCwFe Al(FeCrs1), Aly:Mg:Cr

Mg-Cr-Zn, Al-Cu-Mn-Meg-Cr-
In, Al-Cu-Mg-Cr-Zn

Svvy (other element), Al-Li-Mg-
Cu

(a) o-Al(other) = solid solution.




Aluminum Cast Alloys (ACA)

Cast allovs

Taoex (Al = 99.00%), Tano(Zn)

Si. B-AlFeSi. o-Al(FeSi)

M:Cﬂ.

2ax (Cu), Al-Cu-Mg, Al-Cu- 51, AlLCu, AlLCuMg Al,Cu.Fe, AlL,CuMg  Al,yCu;Mn;,
Mn, Al-Cu-5i-Mg, Al-Cu-Mn- AlCuo:Mgs5is. p-AlFeSt AlCuFe, AlCuFeNi, Al;CusNi
Me-Ni, Al-Cu-Mgz-Ni, Al-Cu-Si Al;Ni1

a-Al(FeMnSi1). AlCuFeNi,

Mﬁﬂll‘_;ﬂi
Iy (51 + CuMe), Al-Cu-Si, Al- 51 AlLCu, ALCuMg, AlCuFe. S1, ALCu  ALCuMg, AlCuFe,

Si-Cu-Meg-Ni, Al-Si-Cu-Mg, Al- AlCu:Mgs5is. f-AlFes1 AlCuFeNi Al;Cu;Ni. AlyCu;Mns,
Si-Mg, Al-Si-Mg-Fe, Al-Si-Me- Al:;Ni, Al:Mg:;FeSi;, Al:Cu:Mg:Sis,
Ti, Al-5i-Mn-Mg-Cu a-Al{FeMnS1), AlCuFeN:1, [p-AlFe5:,
MﬁCLl‘_;Hi. Mg: "-_‘l-l . M;Nl -
AlgNiFe, AlMg:FeSi, o-Al(FeMnS1)
dooex (Si), Al-51, Al-Si-Cu, Al-S1- 51 Al,Cu, p-AlFeS:. a- 51, Al Cu, p-AlFeS1, a-Al(FeMnSi1)
Fe Al(FeMnS1)
Saoex (Ma), Al-Mg Mg:51. Alg(FeMn). Al:Mg,. Mg51, Als(FeMn). Al;Mgs,
Al sMg;Cr; AlsMg:Crs
Tax.x (£n) Al Mg;Cr..  AlFe, AlFeCr,
ME,ZII:

Sa.x (Sm)

51, 51, CusSns, AN

51, 50, CusSns, Al;N1, Al;Cus;Na

(a) a-Al(other) = solid solution.




Al puro La temperatura de fusion del Al puro es

IXX.X
IXXX

660°C aproximadamente
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Al puro
IXX.X
1 XXX

100 um

Fig. 4 Monophase structure of etched commercially pure aluminum (I1xx.x) at 200x magnification. HF
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12 70.0t0 72.1 mC20 C2/m
C 74410 77.8 hP42 P6/mmm
2XX.X |
2XXX C 74410752 @
& 77.5t079.4 ®) . Metastable phases
Al-Cu crystallographic data
g 72210 78.7 hP4 Po6s/mmc o' o tP6
Phase | Composition, Pearson Space
wt% Cu symbol group . . © _ _
0 77410783 ‘ R3m p' o cF16 Fm3m
(AD) 0t0 5.65 cF4 Fn3m
(d)
Yo 77.8 to 84 = AlCu, | 611070 hP3 PIml
0 52510537 12 HA/mem
Y 79.7 to 84 cP52 rdam
m 70.0t0 72.2 | oP16 or oC16 | Pban or Cmmm o
(a) Monoclinic? (d) Unknown.
Bo 83.1to 84.7 @
i o _ b) Cubic? ¢) DO0,,-type long-period superlattice
B 85.0t091.5 cn2 ype long I
- - Im3m
1 o 8.5 to 89 () (¢) Rhombohedral.
(Cu) 90.6 to 100 cF4 Fm3m




700

660 °C (1220 °F) i
Liquidus
AI — Cu _Solidus =] 1200
Liquid
2XX.X . — B
- Al + Cu solid solution (c) >_ 548 °C (1016 F) .
' l — 1000
2XXX 5.65 wit% (2.5 at.%)
500
— 900
/ w
— 800 ) =
9 400 Solvus %,
@ =
3 70 8
T a
8 5
§ 300 600 2
i /
’ o + CuAl, (8) — 500
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I ‘= 2xxx alloys > =100
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Fig. 3 Aluminum corner of the aluminum-copper phase diagram. Eutectic composition (not shown) is at
33 wt% (17 at.%) Cu.



Al — Cu
2XX. X
2 XXX

(b)

| |
'

Fig. § Dispersed phase and networklike morphology of second-phase structure in two eutectic allovs. (a)
As-cast 413 alloy at 750*. (b) As-cast aluminum-copper allov at 400, Both etched with 0.5% HF (5m in
Table 4)
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I |
Otros precipitados m ™

en aleaCIOneS Element Temperature ™ Liquid solubility Solid solubility
oC OF Wt% at.% Wwt% at.%
base AI Ag 570 1060 72.0 60.9 55.6 23.8
Au 640 1180 5 0.7 0.36 0.049
B 660 1220 0.022 0.054 <0.001 <0.002
Be 645 1190 0.87 2.56 0.063 0.188
Bi 660® 1220® 3.4 0.45 <0.1 <0.01
Ca 620 1150 7.6 5.25 <0.1 <0.05
Cd 650® 1200® 6.7 1.69 0.47 0.11
Co 660 1220 1.0 0.46 <0.02 <0.01
Cr 660© 1220© 0.41 0.21 0.77 0.40
| Cu 550 1020 33.15 7.39 5.67 2.48
Fe 655 1210 1.87 0.91 0.052 0.025
Ga 30 80 98.9 97.2 20.0 8.82
Gd 640 1180 11.5 2.18 <0.1 <0.01
Ge 125 800 53.0 295 6.0 2.30
Hf 660© 1220 0.49 0.074 1.22 0.186
In 640 1180 17.5 4.65 0.17 0.04
Li 600 1110 9.9 30.0 4.0 13.9
Mg 450 840 35.0 37.3: 14.9 16.26
Mn 660 1220 1.95 0.97 1.25 0.62
Mo 660" 1220 0.1 0.03 0.25 0.056




| .'
Otros precipitados ~ ™

Element Temperature (@) Liquid solubility Solid solubility

en aleaciones °C T % 2% % 2%
Na 660™ 1220® 0.18 0.21 <0.003 <0.003

base AI Nb 660 1220 0.01 0.003 0.22 0.064
Ni 640 1180 6.12 2.91 0.05 0.023
Pb 660 1220 1.52 0.20 0.15 0.02
Pd 615 1140 242 75 <0.1 <0.02
Rh 660 1220 1.09 0.29 <0.1 <0.02
Ru 660 1220 0.69 0.185 <0.1 <0.02
Sb 660 1220 1.1 0.25 <0.1 <0.02
Sc 660 1220 0.52 0.3 0.38 0.23
Si 580 1080 12.6 12.16 1.65 1.59
Sn 230 450 99.5 97.83 <0.01 <0.002

l Sr 655 1210

Th 635 1180 25.0 3.73 <0.1 <0.01
Ti 665© 1230 0.15 0.084 1.00 0.57
Tm 645 1190 10.0 1.74 <0.1 <0.01
U 640 1180 13.0 1.67 <0.1 <0.01
Vv 665© 1230 0.25 0.133 0.6 0.32
Y 645 1190 7.7 2.47 <0.1 <0.03
Zn 380 720 95.0 88.7 82.8 66.4
Zr 660© 1220 0.11 0.033 0.28 0.085

(a) Eutectic reactions unless designated otherwise.
(b) Monotectic reaction.
(c) Peritectic reaction.
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Fig. 5 Examples of dispersed precipitates shown at various magnifications. (a) Transmission electron
microscopy image (at 200,000x) of ' phase in thin foil of 7050-T6 alloy. (b) Micrograph (at 1000x) of
heat treated (T6) 418 alloy etched with 0.5% HF (etchant Sm in Table 4). (¢) Micrograph (at 400x) of
heat treated 7050-T6 alloy etched with 0.5% HF (etchant Sm in Table 4)



Al — Si
4XX.X
4XXX

Al-Si crystallographic data
’ Phase | Composition, | Pearson | Space
wt% Si symbol group
(Si) 99.985 to 100 cF8 Fd3m

L
K

Temperature %

Alomic Percent Silhicon

0 10 20 30 40 50 60 70 BO 90 100
R s ,J o S—— ! A A N

! 1414°C
1:300 .
1100 - !
800 - .
700 - !

. smra’c
128
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con T (AD) (81)
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Al Weight Percent Silicon - Si
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Fig. 6 Aluminum-silicon phase diagram and cast microstructures of hypoeutectic compositions (<12%
Si), hypereutectic compositions (=12% Si), and one close to the eutectic composition of 12% Si
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Fig. 8 Dispersed phase and networklike morphology of second-phase structure in two eutectic allovs. (a)
As-cast 413 allov at 750%. (b) As-cast aluminum-copper alloy at 400, Both etched with 0.5% HF (5m in
Table 4)




(a)

25 um 25 um

Fig. 10 As-cast morphologies in a eutectic aluminum-silicon alloy. (a) Unmeodified alloy with coarse
silicon precipitates formed during solidification. (b) Modified alloy with solidification of finer silicon
precipitates. Both etched with 0.5% HF (5Sm in Table 4) and magnified by 750%




S

100 um

Fig. 16 Effect of sodium modification on microstructure of sand-cast aluminum-silicon hypoeutectic
alloy 356-F. Both specimens were etched in 0.5% hydrofluoric acid and are shown at 100%. (a) As-cast
structure in unmodified allov consists of a network of silicon particles (sharp gray), which formed in the
interdendritic aluminum-silicon eutectic. (b) Modified alloy by addition of 0.025% Na to the melt.

Constituents are the same as in (a), but the particles of silicon are smaller and less angular



Pl P4,

(b) Moditied

Fig. 51 Modified and unmodified phase morphology of a eutectic aluminum-silicon alloy from
examination by light microscopy (left, at 750%) of etched specimens (0.5% HF) and by SEM imaging
(right, at 4000%) of specimens deep etched with procedure 2s in Table 22 [Solution A (Flick's reagent) +
Solution B]. (a) Unmodified alloy. (b) Modified alloy




Al — Mg
5XX. X

SXXX

Al-Mg crystallographic data

Pha Composition, | Pearson Space
wt% Mg symbol group

(AD) 0to17.1 cF4 Fm3m

’ B(ALMg,) 36.1t037.8 cF1168 Fd3m
R 39 IR53 R3

| ";’(Allegly) 42 to 58.0 cI58 113”1
(Mg) 87.1 to 100 hP2 P6y/mmc
Metastable phases

1
AlLMg 31.0 24 14, /amd
¥ 38t056.2 @

Temperature °C

(a)'TeHagonal

400+

Lad

=

=
1

(AL)

20

Alomic Percenl Magnesium

30 40

50

Al Mgy

a0

70

e50°C

(Mg)

100

-“-'-'T_-----

—

R T

1a

T

1

50

L
60

W

Weight Percent Magnesium

100



Al — Mg P
5XX.X il
5XXX s s i ©

5 = v -
L -
o g
—
Typical examples of aluminum-magnesium (a) 250 pm
commercial alloys. (a) Microstrgcture s.howing g _,3:9&"‘):;"73{‘?‘%{: ;L/’*H
Al3Fe (gray) and Mg2Si (black) in-aluminum ggét@{, ; F o st N :.7;«*
’ solid-solution matrix (alloy type A518 with 7.6% LAY 3;§' K 4 AR
Mg). Etchant: 0.5% HF. Original magnification A . A )_ﬂf %
560. (b) Microstructure showing ternary T, '»f_'j | T
eutectic and-aluminum solid-solution dendrites e L AR 54 g ¢
matrix (alloy type A512 with 4Mg-1.8Si). 1. ‘;_‘"_i‘{'-‘g.;j)“ . 2ol
Etchant: 0.5% HF. Original magnification 560 g7 }.; ’f,ﬁ:“\f;‘ 5,_3__5:-‘._':«3;1.-“;\%‘
i8] 2ok SN I :
£ r'ﬂwi‘i” k’*"‘\\ . \ﬁ“ﬁ‘"
{ L " £
: e i ’;{.& j A W 3\.‘."\
jr—1




Atamic Percenltl Zinc |

0 10 20 a0 40 a0 60 T B0 90 100
AI Zn EDD—!W""'FF""F"TT'FT""'I‘H‘IJ‘!-Fillltrfﬂ-Hﬂ*+rs1—r-+—r++1-|—l—v—1-¢—t-¢—v—H-|—r*-4—h-—v-t—t-tT
— 9
7XX.X o]
[ XXX poadsze] L
]
600
Al-Zn crystallographic data ,
Phase Composition, | Pearson Space L—’ 400 j
wit% Zn symbol group ]
o ]
i ]
. i 9.58°C
(Al 0to83.1 cF4 Fm3m E 400 (*n 419,
g 5 351.6%C 331
(Zn) 98.8 to 100 hP2 P6y/mmc = 5
2 -
& X 2T _ .
I Metastable phases ] b3
200 -
(CY'Al)g 78 to ~85 . R3m E !
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Al Weight Percent Zinc 7n

(a) Coherent precipitate
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Fig. 7 Networklike morphology of second-phase structure in two hyvpoeutectic allovs. (a) As-cast 356
allov. (h) As-cast 7050 alloy. Both etched with 0.5% HF (5m in Tahle 4) and magnified by 100
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Fig. 12 Effect of heat treatment on phase morphology in alloy 7050. (a) As-cast structure with network of
Al + M(MgZn,) eutectic and Al Mg:Zn;(T) precipitates. (b) Heat treated (T6) condition with globular

morphology of M(MgZn;) eutectic and AlLMgz:Zn:(T) precipitates. Both etched with 0.5% HF (5m in
Table 4) and magnified by 300
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Al-Mn crystallographic data :
Al Mi,(HT)®© 40 to 45.0 oP160 Pnma

AI - Mn Phas Composition, | Pearson Space

3XXX Wt% Mn symbol | group " 10557 o

(Al) 0to1.25 F4 | mmzm |1 7@ 1821064 | hR26 | p3m

, = (f)
(a) (b) ) — “Y 51.8 10 68.2 /
G cI26 Im3m /

69.8 to 75 hP?2 P6:/mmec

[ry

Cmcem

I
AN
3
=
r'-\I
(]
=]

Al:Mn

- ©) tP2 P4/mmm

‘ f\{”_-%.lﬂ\-"hl”}(c} 29 4t ~32 @

(a) Several other structures have been ascribed to the G phase or variants of the G phase (G'. G")
o le] ~ (d)
L ~32 10 34.8 ’

(b) Metastable phase.

(OMn) 76.5 to 100 cl2 Im3m

(VM) 95.3 to 100 Fi | Fmim

(c) A simple orthorhombic structure was reported in an alloy described as "AlMn."

(d) Hexagonal.

- )
. T (D hP28 P6:/mmc
AlyoMny() By 75.0 to 100 cP20 P4,32

() Variants of this structure are described as complex stacking sequences along the b axis.

(f) Unknown.

lad

NAY © / 3 A
Al Mny(LT) 4 aP30 rl (C¥Mn) ~99 to 100 cI58 143m

(2) The structure has been described as distorted Y -brass type. cubic (bee or fee), and rhombohedral.
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Al — Sn
8XX. X

Al-Sn crystallographic data
Phase | Composition, | Pearson Space
wt% Sn symbol group
(AD 0 cF4 Fm3m
Bsn) 100 a4 | Hyamd
(C¥Sn) 100 cF8 Fd3m
Metastable phase

F ‘ >81.5 hP1 P6/mmm

Temperature ''C

Atomic Percent Tin

40

S0 60 70 BO 100

m AWWL“WHMWHH%"
600 ‘
| |
,,,,,,,,, - I
ann 700 L h
(A1)
] S0 1
' (Al) + L t
i 00 3
] 228°C 3
5 ! (A1) + (fSn)
] 100 ey SRR
: 000 0.05 010 015
:lm:
: _ 228°C 231.9681°C
B g0t |
Em: -
1= (Al) {ﬂﬂn} —
I_m——‘—-—-—‘—-—r-—--r-.—r-r--1-—r—+1-—---4-A--+fath11rril-r11-1-r-—r-—-—r1r-r-—-—-—r-—-—r-wr-11-rrrlli.r-.--.-p T T Dl ‘,_'_.J_
0 10 20 30 40 50 60 70 80 90 100
Weight Percent Tin Sn

Al



Al — Sn
8XX. X

Microstructure of the Al-50 wt % Sn alloy.
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Microstructure of Al-Sn alloy with addition of Cu

) Al-
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(
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Sn
(d) Al-40%Sn-1%Cu.
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Microstructure of Al-Sn alloy with addition of Si: (a), (c) Al-
10Sn-2Si, (b), (d)Al-10Sn-7Si.
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Al-Mg-Si liquidus projection [73Wil 34].
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Al-Mg-Si solidus projection [73Wil 34].
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Al-Mg-Si solvus projection [73Wil 34].



Al — Si — Mg
3XX.X
BXXX

Al 10 20 30 40 50 60 70 a0 80 Si

Weight Percent Silicon

Al-Mg-Si isothermal section at 800 °C [88Rok 61].
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Al-Mg-Si isothermal section at 430 °C [88Rok 61].
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Fig. 7 Networklike morphology of second-phase structure in two hyvpoeutectic allovs. (a) As-cast 356
allov. (h) As-cast 7050 alloy. Both etched with 0.5% HF (5m in Tahle 4) and magnified by 100
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Fig. 37 Phase constituent identification in alloy 356.0 with reagent 13m (Table 4). Time of attack: 5
s. Orange-green fields are primary dendritic microsegregation regions with a-Al (solid solution).
. ' Blue fields are interdendritic eutectic (a-Al + Si). 800x. Compare with Table 18. (Matgorzata

Warmuzek, Foundry Research Institute, Krakow, Poland) 7
Magndication: B0Ox
Alloy: 356.00
Primary dendritic microsegregation: primary o-Al. orange-
green felds,; Interdendritic eutectic «-Al + Si, biue fields
Time of attack 5 s
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Microstructure evolution of Al-Mg-Si
alloys via salt bath.

N
g

As-extruded

SB1min

SB10min

6061

6061-Mn

6066_3mm |

6066_9mm|f

6069

6069-rod

center

6069-rod

outer




Al — Si — Cu
3XX.X

H.I"--. - awc 0
(?] ‘...:' o'

w7 _<C(Al) B
o7 (] ':._\ E 450
F A S— A 7 W A S o 7

Cu 10 20 a0 40 50 50 70 80 90 Al

Weight Percent Aluminum

Al-Cu-Si liquidus projection [79Cha 38].
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Al-Cu-Si isothermal section at 955 °C [48Wil 5].
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Al-Cu-Si isothermal section at 750 °C [48Wil 5].
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Al-Cu-Si isothermal section at 400 °C [48Wil 5].



Fig. 9 Dispersed phase and networklike morphology of second-phase structure in two hypereutectic
alloys. (a) As-cast 390 alloy with primary precipitates of silicon (light gray). (b) As-cast 384.0 alloy with
primary precipitates of Al-Fe-Si. Both etched with 0.5% HF (5m in Table 4) and magnified by 100
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Fig. 11 Effect of heat treatment on phase morphology in a hypoeutectic alloy (alloy 355). (a) As-cast
structure (at 500% magnification) with a continuous network of interdendritic precipitates of eutectic
silicon. (b) Heat treated condition (T6) of same alloy with globular eutectic silicon precipitates shown at

750%. Both etched with 0.5% HF (5m in Table 4)
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Al-Li crystallographic data

Phase | Composition, | Pearson Space
wt% Li symbol group
(AD Oto4 cF4 Fm3m
B 17 to 24 cF16 Fd3m
AlLi, 28t0 29 hR15 R3m
AlLi 36.6 mC26 C2/m
Al Ly 36.6
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(oLi) 100 hP2 P63/mmc
Metastable phases
AlLLi cP4 Pm3m

Temperature °C

0 10 20 0
ﬂﬂﬂ—i

g

+w>

g

Y PR T |

i

300

200

lm-iiIQ--'wﬁ

10

=

Al

40 50

R

&0

m--lL-T

Atomic Percent Lithium

70

BO 90 100
|.' T .Il"----'-pillrr“—r‘-rﬂ-r*w-m—r—n—-—rq—rr--—"-vvj

s20°C
20°C
~=—Al4Lip’ ¢

= .

i 17T°C

- -
i T L —!!-'"“T"m'm""-r""r?-'f"
et | J0 lEIF S0 60 70 BD

Weight Percent Lithium



Al — Li
IXX.X
SXXX

Microstructure of 1420 Al-Li alloy.
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