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3. PanOptimizer Example Fe= BN T 7 A )L AlZn_Sample.tdb
3.1 Rough Search POP 7 7 A /L : AlZn_Sample_Rough.pop
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B&EMIZIE,

Parameter L (LIQUID, AL, ZN; 0) a+at*T;
Parameter L (LIQUID, AL, ZN; 1) b+bt*T;
Parameter L (HCP_A3, AL, ZN; 0) c;
Parameter L (FCC_AT1, AL, ZN; 0) d+dt*T,
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Parameter L (FCC_AT1, AL, ZN; 1) e+et*T;
Parameter L (FCC_AT1, AL, ZN; 2) f+ft*T;
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(Liq_AA, Liq_AAT, Liq_BB, Liq_BBT, Hep_CC, Fcc_DD, Fcc_DDT, Fcc_EE, Fcc_EET, Fec_FF, Fec_FFT)
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Default Graph
£ Tables Mizdema-Model Caloulated Enthalpy of Formation

pop 7 7 A L DFIRAIE L

& Load I LI 1
#ﬁ@ifﬂ%)%ﬂ?éﬂi’é‘/uo F7 MBI [ Example 31 o
B

N_Sample_Roueh pop

F7f B [ALZN Sample_Roueh pop | |
7 IWDRESETE | Experiment Files e pop* dopi* pos) v (Rt |

3-1-4  model parameters Z R L THEL X 9,

Model Parameters El
— L Humber of parameters to be optimized is 11
A = a2 — PanOptimizer £ .
Name ‘ [v" ol ‘ Lower Bound | Upoer Bound | Walug ‘ Default... ‘ Std. Deviation | Relative Std. .
. L . LIQUID_AA.. [ v Active  0.0D00 600000000 0.0000 0.0000
ND View Optimization Parameters LIQUID AAT..| [+ Active -200000 200000 00000 000 000K
LIQUID BE.. | [ Active -600000000 600000000  0.0000 00000 000%
M1 j« LIQUID_BET..| v #ctive -200000 200000 00000 0.0000 000%
%JC:J:R L/ jﬁ o HoP A2 AA. | | | Active -600000000 600000000 0.0000 0.0000 000K
. . FOG A1 AA_| [V Active  0O0DD 600000000 0.0000 0.0000 000y
FRENFEREINET FCOALAAT| [ Active -200000 200000 00000 20000 00m%
o
FGG.A1BE. | [ Active -600000000 600000000  0.0000 0.0000 000%
FGC_ALBET.| [v Active  -200000 20,0000 0.0000 0.0000 0.00%
FGGAIGC. | [ Active -G00000000 600000000 0.0000 00000 000%
FGO_A1CCT.| [V Active -20.0000 200000 0.0000 0.0000 0.00%
N N N -
Done ﬂ_\‘& /Tl—lﬁﬁ%ﬂﬁ Li é o
< |
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ZIZT, TNFNDI/INT A—HED Save TDE | Set As Default | Get Default Exclude Apply | Done
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FRanOptimizer - Rough Search

Histogram Sum of Squares:  0.00000 Number of Function Calls: 01
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Local Search ™% v %
2y LET, I

PanOptimizer ~ Rough Search 3]

Histogram Sum of Squares: 291019 Mumber of Function Galls: 995

Rough Search
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Local Search (24 ¥
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Histogram Sum of Squares: 005873 Number of Function Calls: 49
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) Bounded Experimental Data
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Histogram Sum of Squares: 003873 Mumber of Function Calls: 49

Optimizing Parameters Roueh Search

odel Parameters

MNumber of parameters to be optimized iz 11
b | Mame [I¥ et | Lower Bou.. | Uoper Bow., | value | Defa.. | Std. Deviation | Relative Std. D.
LIQUID_ AR [ [+ Active 00000 600000000 102864802 160063 06y
LIQUID AAT..| | #ctive 200000 200000 41292 1.1268 22.75%
AN — = - NEIT { _LIOUID BE.. | [ Active -600000000 600000000  -808:3722 765939 9008
ﬂif DETIVINT 7( & 75 FJ; ﬂﬁ LGUID BET. | [ Active -200000 200000 08854 23003 392 36K
HGP_AZ_AR. | v | Active 600000000 600000000 147518240 6052619 4208
- > Z] e [v
Y 2% 7N -g‘ |¥  fctive 0.0000 00000000 61730860 1506.9955 20.28%
é j/Lj; — CE é ni ° ¥ Active -200000 200000 20146 38756
. FGO_ALBE. | [ Active -600000000 60000000 O7304677 3939.1593 52.49%
RSD 'fﬁ (Relatlve Standard [V Active -200000 200000 96211 60948 117.92%
[¥  #ctive -G00000000 600000000 -7884.3912 26211387 3902%
. . N [V Active -200000 200000 123746 22672 2084%
Derivation) 23/hEXu&
=T N S —
BB {EAR L7z 2 & 2R,
< >
Save TDB | Set Az Default Get Default ‘ﬂ Exclude Apply Done

Figure 3.1.9 Check model parameters after rough search
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Optimizing Parameters Roueh Search

Parameters
® Bounded # Fen, Galls Global: 1000 Global Search

“ Mumber of experimental data iz 18

) ‘|7 Include All (iitd, Residual™2 Weight )

#0 (More..) | Active 0000269 1.0000
#1 (More..) [ active 0000188 1.0000
#2 (More..) | Active 0.000350 1.0000
#3 (More..) [ active 0000327 1.0000
# (More..d |v | Active 0002168 1.0000
#5 (More..) |v " Active 0006797 1.0000
# (Mare..} |v Active 0015398 1.0000
#7 (Mare..» |v Active 0.000855 1.0000
#3 (Mare..} [ fctive 0013207 1.0000

Sum af 0.05873 Esport Tahls Thelude Exclude
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WEFARR DS UL T3 23
WDz FH T
F L7,

BT 7 A L ORAF

IE{LVEERERE 7 7 A VITRIFCE 7, A ==— PanOptimizer 75
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AL

Calculated phase diagram after rough search

x%(ZN)

Save Optimization Results # R L, por 7 7 A VEXTHRIFLET,

Rough search T OLNTZ/XTA—F%TDB7 7 A /VICFaE LET,

ZN

AlZn_Sample.tdb 77 A /V&Z a3t — L, 4Hi% AlZn_Sample_setV.tdb & L £,

$ L0 parameter for LIQUID phase

OPTIMIZATION LIQUID_AA 0 +10286.4802; 60000 N!
OPTIMIZATION LIQUID_AAT -20 -4.1292; 20 N!
$ L1 parameter for LIQUID phase
OPTIMIZATION LIQUID_BB -60000 -808.3722; 60000 N!
OPTIMIZATION LIQUID_BBT -20 -0.8854; 20 N!
$ LO parameter for HCP_A3 phase
OPTIMIZATION HCP_A3_AA -60000 +14751.8240; 60000 N!
$ L0 parameter for FCC_A1 phase
OPTIMIZATION FCC_A1_AA 0 +6173.0550; 60000 N!
OPTIMIZATION FCC_A1_AAT -20 +2.0146; 20 N!
$ L1 parameter for FCC_A1 phase
OPTIMIZATION FCC_A1_BB -60000  +9730.4677; 60000 N!
OPTIMIZATION FCC_A1_BBT -20 -9.6211; 20 N!
$ L2 parameter for FCC_A1 phase
OPTIMIZATION FCC_A1_CC -60000 -7884.3912; 60000 N!
OPTIMIZATION FCC_A1_CCT -20 +12.3746; 20 N!
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3-2-2  Ji# Al & Zn AERLET,

3-2-3
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@
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Append Experimental File
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hases.
elected for cal

Open Optimization Results

Miedema-Madel Caloulated Enthalpy of Formation

AlZn_Sample.pop

experimental 7 7 4 /b AlZn_Sample.pop % Load L 7,

EE . BIECHWE AlZn_Sample_Rough.pop 7 7 A /L EIINENEL D 97,
Pag=]

[Load experimental file] & [Append experimental file] &I1ZHE72 D F9,
AT L 7 7 A NV E AT A T,

&' CompuTherm Pandat 8.2 — [Pandat]
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J Text File
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IE M5 B
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@
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#Append Experimental File

Open Optimization Results
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Optimization Control Panel %[ ¥,

Run "> %17V v
LET, FHEAENEEY
sum of squares fH7% 5.9
ZRLET,

Run R¥ V2 HEI U v 7
L% 9, sum of squares ff
V5.9 b 2.8 1270 F,

MDT

Normal optimization DT

PanOptimizer ~ PanPrecipitation  Table Graph  Window  Help
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Qptimization Contral Pane!
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Calculation | PanOptimizer | PanPrecipitation  Table  Graph  Window  Help
DB M5 B

|3?n Optimization Control Panel ‘

Wiew Optimization Parameters DuTherm
Nases.

Create Experimental File
gelected 1

Load/Gompile Experimental File

Append Experimental File

Open Optimization Results
Save Optimization Results

Miedema-Madel Calculated Enthalpy of Farmation

BRanOptimizer — Optimization

Higtoeram Sum of Squares:  0.00000 Mumber of Function Galls: 0

Optimizing Parameters Optimization Parameters
(%) Bounded () Mo Bound Max Fen, Galls: |60 1 Heration Run Experimental Data

Dane

FanOpiimizer — Optimization,

Histogram Sum of Squares: 591486 Mumber of Function Galls: 62

Optimizing Parameters

© Bounded O No Bound

Optimization Paramaters

Max Fen. Calls: |50 1 Tteration Experimental Data

Done

PanOptimizer - Optimization @

Histogram Sum of Squares: 281965 Mumber of Function Calle: 62

Optimizing Parameters

(3 Baunded O Mo Bound

Optimization Parameters
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RIEAER (NI A—ZH) MR LET,

(1)

Parameters RZ L %27 Vw7 LTETANT A— i RREIEET,

Hiztogram

Sum of Squares:

281965

Mumber of Function Calls: 62

E3)

(Mumber of Functio
Optimizing Parameters Optimization Farameters
(%) Bounded
Mumber of parameters to be optimized i 11
I Mame ||\’ Includ.. | Lower Bou.. | Uoper Bouw.. | Walug | De.. |Std. Deviation | Relative Sid. D..
LIDUID AA.. | v | Active 00000 F00000000 102959416 52741 0.05%
LIQUID AAT. | [v  Active  -200000 20,0000 -30334 00123 041%
LIQUID EE.. | [V Active -AO0000000 EO00000000 5496647 25 4028
LIQUID BBT. | |v  Active -200000 20,0000 05002 0.0095 1.89%
HGP_ A3 AA. | |v | Active -GO000D000 SO0000000 147134415 20862 0.36%
FCC_A1 A4 | [v | Active 00000 A0000.0000 67072538 187175 0.28%
FGC_A1 AAT.S v Active -200000 200000 15533 00380 2 20%
FGC_A1 BB.| |v | Active -6ODODO000 AO0000000 67442148 279910 041%
FCO_A1 BBT. |  Active  -200000 20,0000 -40028 00075 015%
FCU_A1 CGC.| [v Active -6OD000000 600000000 -G1A0.0353 200683 057%
FOS A1 CCT. [v | Active  -200000 20,0000 7.0385 00303 043%
£ >
Save TDE | Set dz Default Get Default Exclude Bpply Dione
Nxil sum of squares
AR Variance 02
PR 7= Standard deviation o

EENMREL Relative Standard Deviation =
= JEWERZE L P L Ok = FEXE%ERZE = RSD

o /x

RSD % assessment A% D HEIE X significance %7177,
RSD 7 0.5 LL'F (=50%LLT) 12725 F Calliz#cit 5,
0.1>RSD >0.01 ®#E (10%>RSD>1%). A7 22 L% %1%
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SEDT—4 . 27,6,10,21,8,15,14,18, (22T
F¥IL, (27,6,10,21,8,15,14,18) / 8 =14.875 L7/ HD T,
SyiEiE, 1(27-14.875)2 + (6-14.875)2 + (10-14.875)2 + (21-14.875)2 +
(8-14.875)2 + (15-14.875)2 + (14-14.875)2 + (18-14.875)2 } /8 = 43.1094
MR ZEIE, V (43.1094) = 6.5658
EaENFEE RSD 1X. 6.5658/14.875=0.4414 = 44.14%
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