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Elements ]Elinary Alloys | Alsioys | Cu-alo 4] >

@ i

™ Solid

™ Licuaict

Element

o hg T Cr Clr TP TR W
(Al Ccs T K C Pal S W
(" ami Cuf La{ Pl Smi %Y
(" Az Dy O Li O Pd{ Sn " ¥h
(A BT LT B TSR O
("B  Eul Mgl Pt O Ta -2
(" Baf Fe i Mni{ Pul Th

" Be{ Gal Mol Rh({ Tc
B CGdC Nal Re ™ Te

T Cc e o Rhi Th
(CCal H O Md? Rufl Ti

C g CHE O M Cs O

~ Ce (™ Ho " mp " Sb{ Tm

" Ccol n Cos T Se U

Gibbs eneraqy walioe fovr pure silver

Atonic weights:

107,868 g/hol

Halt ing tedperatura: 1234,93 K

Heat of fusion:

TIK]

288,15
300,00
400,00
500,00

11296,810 J¢nol
Té (ol K)

-12686,28
=126, 15
-17420,52
=277, 80

Télg K

-117,61
-118,34
-161,50
-210,70

Gikbbs energy
zilver

[

-anoog -
-a0 000 4--

= 420000}~
Ae0oo0f- -

Jimo

S TNE ok oS EERel S
2400004~

200 1000 1300 2000 2300 3000

Temperature (K

Gibbs energy ]EnthalpyJ Ertropy ] Hest capacity J Cor 4 J 3

.-'f-.g [silver.]" .ﬁ.ll Gibbs energy
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Help

Elementz Binary Alloys ]AI-AIIDYS 1 Cu-&lio 4| »

Gibbsz enerqy waluoe for AlAg 5,0 wt¥ alloy A
: Atonic weight: 28,033 gfnal =
PRESmetste Liquiduz tenperature: 929,940 K
| . Cooling vate of salidification: 20,00 Kfs =
= SopiAg bate (00 A0 G Fi=zn0lid fraction, L=liquid, H=nushy, S=z0lid, REG=reqion
E RS kR T J/lnol ) 1/0g ) FS  Ralll REG
Recompute |
. 1073,15 -49480,07  -1765,09 0,000 00 L
1053,15 -47953,34  -1M0,63 0,000 5,00 L
R ; 1033,15 -46438,69  -1656,60 0,000 500 L
v Alhg: 7 CuTi
(7 AICu ¢ CuZn
7 Ay O CuZr Gibbs energy
™ Als T Fesn 1|_:|&||:|'ﬂ|;|%l % Solut. = 5,0 wi%, Coolr. = 20000 K/=
™ AlZn '15000 - ; ; :
BT T M. S PR ——
:: SHek o) ok SES SRR . 7 v
GUEE 2 1300004 -k mmmm e e
(" Cuhdg 111 S
T CuMn 70 00 S U S
(" Cui wsoon b
™ Cusi 5 —
~ousn 400 TEEIEI P (?(E;EI 1000
emperature
(" CuTe P
| Gibbs eneroy ]Enthalp':.f ] Ertropy ] Heat capacity j Cor 4 J 3
.-'-‘-.I.f-‘n.g Gibhs EnErgy
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E b e

Elements ] Binary Alloys | Al-dlioys
i Parameters

AILMINIUT ==mmmmemmmmmamaa = Balance

Ag (00 - 1.0 wi%)

ot

Cr 00 - 10wt

ot

Cu (0.3 - 1.5 wi%h)

ey

Fe (0.0 - 1.0 wi%)

L

Mg (0.0 - 1.0 wid%)

et

MR (0.0 - 1.0 wid%)

ot

Ml (0.0 - 1.0 i)

M

S (0.5 - 2.0 widk)

o

S0 (0.0 - 1.0 wis)

——

Ti (0.0 - 0.5 wit%h)

pra

Zn (0.0 - 0.5 wi%)

e

Coaling rate (0.001 - 99 0Crz)

L

Recompute

| cueain < v

Gibbz enerqy walue for Al-alloy 1,1 wtd alloying elenen m
Liquiduz tedpevature: 927,967 K =
Fooling vate of solidification: 5,00 Kiz
Fo=zalid fraction, L=liquid, H=nushuy, S=z0lid, REG=veqion

TIEY  Jélnol K) F5  XRELLY REG
1073,15 -4851,30 0,000 1,00 L
1053,15 -46997,36 0,000 1,0 L
1033,15 -45486,40 0,000 1,00 L
1013,15 -43987,24 0,000 1,0 L "
b3 *
Gibbs energy
Al-alloy » % Solut. = 11 wi¥, Coolr. = 5000 Kis
1IZIIZIIZIIII'- o
-15IIIIIIIII------E-- TR '- = '- = '
L T S
=< seoond-- b e -l
[=]) i i i i
E,-SEIIIIEIEI------E-- - ' = H:: '
350004 S e -
-4IZIIIIIIIIII------?-- - .— - r e
450004 -k = -
4EIIEI EIIIIIII . EEIIEI 1 IIIIEIIZI

Gibbs eneroy ]Enthalp':.fJ Ertropy ] Heat capacity j Cor 4 J 3

Temperature (K

.-:-‘-.I-aiicu_l,l

Gibhs ENErgy
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File Miew Edit

Ag (00 - 1.5 wi%)

R

ALC00 - 2.00wt%)

prre

Cr 00 - 1.5 wid)

e

Fe (0.0 - 2.0 wi%)

L

Mg (0.0 - 2.0 wi%)

et

MR (0.0 - 2.5 wid%)

o

Dptions  Help

e & &) e 2

= Balance

Wi (0.0 - 2.0 w36

pone

Pl (0.0 - 1.5 wi%)

ot

(0.0 - 2.5 widk)

poin

S0 (0.0 - 3.5 wit)

e

ZN (0.6 - 7.0 wi%h)

pam e

Zr (00 - 1.5 wii)

o

Coaling rate (0.001 - 99 0Crz)

L

Recompute

Gibbz enerqy walue for Cu-alloy 0,6 wtd alloying elenen m
Liquiduz tedpevature: 1355985 K =
Fooling vate of solidification: 5,00 Kiz =
Fo=zalid fraction, L=1liquid, H=nushuy, S=z0lid, REG=veqion

TIK)  Trlhal K F&  XREIL) REG
1473,15 -81835,49 0,000 0,60 L
1453,15 -60104,32 0,000 060 L
1433,15 -7/8381,7% 0,000 0,60 L
1413,15 -76668,01 0,000 060 L "
£ >

Gibbs energy
Cu-alloy: % Solut. = 06 wi%, Coolr. = 5000 Kis

R B
anoood - %
T ) S RO <
RILLI I et SR
soooo -
il S L NN N . W

80 000 e
500 1000
Temperature (1K1

Jimo

T
i
H - -
i
i
i
i

Gibbs eneroy ]Enthalp':.fJ Ertropy ] Heat capacity j Cor 4 J 3

Ifu-éllu:u_l,l

Gibhs ENErgy
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Options

e & &) e 2

] Ph‘fs'm'ﬂ'ﬂﬂ Gibbs erergy walue for Fe-alloy 0.4 wt¥  alloying elenen s
| |Liquidus tenperatura: 1800.040 K =
Fooling vate of solidification: 5.00 Kiz =
Fo=zalid fraction, L=liquid, H=nushuy, S=z0lid, REG=veqion

[P =mmmmm e = Balance
C (04 - 2.0 wit%h) Ml (0.0 - 1 5 et TIE]  T#lnol K FS  XRECL) REG
10.1 10 1973.15 12512719 0.000 .40 L
; 1953.15 -123053.02  0.000 D40 L
Cr (0.0 - 5.0 wit) i (0.0 - 2.5 et %) 1933.15 -120888.32  0.000 1
1913.15 -118933.13  0.000 a0 L

ot

Cu (0.0 - 1.5 wi%)

e

MR (0.3 - 1.5 wi%)

ponee

(0.0 - 2.5 widk)

poin

Ti (0.0 - 1.0 wit%h)

Fe-alloy: % Solt. = 0.4 wi%, Coolr. =5.000 Kis

Gibbs energy

10.3 10 :
Selsfui S8 S e S SRR
Mo (00 - 1.5 wetSe) W00 - 1.5 vt ! i !
Y vTe i O SR, L L
1'3' 1'2' < | |
ol i O DO (. 48
E y !
S 80,000 4---a------omm e T
400,000 4= 4= - -m e e e e
Rl o T S (S —_.
Coaling rate (0.001 - 99 0Crz) ! — I e
]5— 500 1,000 1 500
Recompute Temperature (1)

Gibbs eneroy ]Enthalp':.fJ Ertropy ] Heat capacity j Cor 4 J 3

Fe-aiiu:u_l,l Gibhs ENErgy
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Physicochemical B Heat Transfer ] L]_'1 Heat transfer coefficient calculation for file CivProgran o
F | 1az a function of tine. Aluninion Alloy in Green Sand :
PREametere Hawinun tenperature of nelt iz: 872,20 K

0,004 Senszor 0 (melt, 0001 - 0.1 m)
Tinelsl  H/(R72 KD
0,005 Sensor 1 (mould, 0001 - 0.4 m)
0,00 0,6656

0,01 Senzor 2 (mould, 0.001 - 01 m) L, 00 19,1409

10,00 466, G036

00s Senzor 3 (mould, 0.007 - 0.1 m) 15,00 494,1456
20,00 481,5143 W
0,02 Sensob 4 (mould, 0.001 - 0.1 m) ¢ | 5

3 Time step (1..60 zec)

Heat transfer coefficient

| SIEEGITp | Cast alloy type is Aluminium oy
Dependence ; Mould type iz Green Sand
* Time i Temperature : : :
~Cast alloy type T Mould type o s b ______ L ----- _____ ----- _____ J -----
& Aluminium Aoy | @ B o 00N ------ T ----- ----- R S
" Capper Alloy (" Resin Sand Eompl). TR, A I Lo Ao deae-]
™ Ferrous Alloy {7 Copper Mald = : ; i |
(™ Low Pressure Die 1R Feners _____ L ----- 2 i ""J."-"J.""-
(™ High Pressure Die

1 1000 2000 3000 4000 5000 §O000
Time (=)

Tranzfer coefficient J

Alurnirium .-i;-.llufuy fGr-een Sand [ hput file: E:'{Iﬁrngram F.ilés'\T.hermu:u-F;er'\.al_green.t:-:t
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File Miew Edit Options  Help
e
Cu-allays 1 Fe-flloys i Physicochemical_E ] 1 I ’1 Sunbol: Li X
. Atonic Hunber: 3 =
Solid Gaz Elenent Mame: Lithiun L=
Atonic Height: 6,941 gfnol
I ~ || [5tatel208 K1z Solid
.H = || IPhuzicochenical propevtys Surface tension
1
A TiK) e
Li | Be
7 4 453,70 0,3578929 -
Ma kg
T2 A | e WA ViAW T
K. Ca Sc Ti W Cr b Lithium
15 _ 20 | 21 _ 22 | 23 _ 24 R TUTT | ! R S ST
Fb | G T Zr | Mb | Mo T ErE S TSRS SRR SEEEE SRR TR
a7 aa | | 40 | 1 42 | | I:I,SI:IT-—----E--- e e e L
Cs | Ba HE | Ta  w  F oogr T
57-71 f E£0 - - : : : :
55 _ 3] 2 | 73 _ 74 7 ZI:I,EEE------:—------:-------:-- N
Fr Ra Ff | Db TR S AUCREGS SRR SRR (s, ST LSRR
89-103 ' v v i v i i
a7 aa 04 | 105 e} SRR g i T :
_ s s | e | na | B §O0 800 1000 1200 1400 1600
Lanthanides £7 = £9 B 2l Temperature (K)
£l = | Surface tenzion iViSCDSﬁYJ
Li . ! EéIL-Jr"faI:e.lzensil:.un
* @ +
< %t ((
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J
6
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