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Sommario  
 
In linea con quanto riportato nel Deliverable 3.19, in questo Deliverable si riporta un database con i parametri 
di processo di alcuni dei test più significativi di Ultra-fast High temperature e Cold sintering, i cui risultati più 
interessanti sono riportanti poi e discussi nel Deliverable 3.19. 
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1 Ultra-fast high temperature sintering (UHS) 
 

1.1 BCZY-UHS-30 
 
 

Pastiglia 
(0,4 g di materiale BCZY e pressatura a 4 ton per 1 min) 

Materiale BCZY_012 BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 

Valori Finali 

ρ (calcolata) 3,43 
(~55%) 

[g/cm3] 

Potenza 426 W 

Tmax raggiunta 1379,9 [°C] 

Commenti 

- Ritiro del 8-9% 

- Non ha sinterizzato 

 
 

 
 

 

46 [A] 

30 [A] 30 [A] 

20 [sec] 1 [A/sec] 1 [A/sec] 

https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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1.2 BCZY-UHS-31 
 

Pastiglia 
(0,4 g di materiale BCZY e pressatura a 4 ton per 1 min) 

Materiale BCZY_012 BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar Flux Ar: 0,200 SLM) 

Trattamento termico 

 
 

Valori Finali 

ρ (calcolata) / [g/cm3] 

Tmax raggiunta ~ 1400 [°C] 

Potenza 445 W 

Commenti 

- molto fragile 

Caratterizzazione SEM  

   

 

46 [A] 

30 [A] 30 [A] 

30 [sec] 1 [A/sec] 1 [A/sec] 

https://docs.google.com/spreadsheets/u/0/d/1c9qrS3h37b0MklTLELERv4MvubiHpns36raj-wAe-4g/edit
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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- Poroso, qualche zona inizia a densificare 
 

Caratterizzazione XRD 
 

 
- Singola fase BCZY 
- non presenza di carbonato di bario 
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1.3 BCZY-UHS-32 
 

Pastiglia 
(0,4 g di materiale BCZY e pressatura a 4 ton per 1 min) 

Materiale BCZY_012 BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar Flux Ar: 0,200 SLM) 

Trattamento termico 

 

Valori Finali 

ρ (calcolata) / [g/cm3] 

Tmax raggiunta ~ 1300 [°C] 

Potenza 390 [W] 

Commenti 

  
- non ha sinterizzato  

 
 

 

46 [A] 

40 [A] 30 [A] 

20 [sec] 1 [A/sec] 1 [A/sec] 

https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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1.4 BCZY-UHS-34 

 

Pastiglia 
(0,4 g di materiale BCZY e pressatura  a 4 ton per 1 min) 

Materiale BCZY_016A BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 

Valori Finali 

ρ (calcolata) / [g/cm3] 

Tmax raggiunta 1382 [°C] 

Potenza 488 [W] 

Caratterizzazione SEM 

- Principi di ritiro 
- Sezione: molto omogeneo 
- quasi nessuna cricca 

 

 
 

 
 

 

50 [A] 

40 [A] 40 [A] 

20 [sec] 1 [A/sec] 1 [A/sec] 

https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://iemap.enea.it/iemap/data
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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1.5 BCZY-UHS-35 
 

Pastiglia 
(0,4 g di materiale BCZY e pressatura a 4 ton per 1 min) 

Materiale BCZY_016A BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 
 

Valori Finali 

ρ (calcolata) / [g/cm3] 

Tmax raggiunta 1411 [°C] 

Potenza 484 [W] 

Caratterizzazione SEM 

- uniforme 
- poche cricche 
- parziale ritiro 

 

 

 

 

50 [A] 

40 [A] 40 [A] 

20 [sec] 1 [A/sec] 1 [A/sec] 

https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm


                                                                                                         

Report MI21-24/158  Pag. 11/29 
 

 

1.6  BCZY-UHS-36 
 

Pastiglia: (0,4 g di materiale BCZY e pressatura a 4 ton per 1 min)  

Materiale BCZY_016A BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 
 

Valori Finali 

ρ (calcolata) 5,23 
(~ 87%) 

[g/cm3] 

Tmax raggiunta 1453 [°C] 

Potenza 562 [W] 

Caratterizzazione SEM 

- densa 
- omogenea 

 

 

 

52 [A] 

42 [A] 42 [A] 

20 [sec] 1 [A/sec] 1 [A/sec] 

https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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1.7 BCZY-UHS-37 
 

Pastiglia : (0,4 g di materiale BCZY e con pressatura a 4 ton per 1 min)  

Materiale BCZY_016A BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 

Valori Finali 

ρ (calcolata) / [g/cm3] 

Tmax raggiunta 1468 [°C] 

Potenza 593 [W] 

Caratterizzazione SEM 

- densa 
- omogenea 

 

 
 

 

51,5 [A] 

41,5 [A] 
 

41,5 [A] 

10 [sec] 1 [A/sec] 1 [A/sec] 

https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://docs.google.com/spreadsheets/u/0/d/1c9qrS3h37b0MklTLELERv4MvubiHpns36raj-wAe-4g/edit
https://docs.google.com/spreadsheets/u/0/d/1c9qrS3h37b0MklTLELERv4MvubiHpns36raj-wAe-4g/edit
https://docs.google.com/spreadsheets/u/0/d/1c9qrS3h37b0MklTLELERv4MvubiHpns36raj-wAe-4g/edit
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1.8 BCZY-UHS-38 
 

Pastiglia: (0,4 g di materiale BCZY e pressatura a 4 ton per 1 min)  

Materiale BCZY_016A BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 

Valori Finali 

ρ (calcolata) 5,65 
(~ 91,5%)  

[g/cm3] 

Tmax raggiunta ~ 1460 [°C] 

Potenza 596 [W] 

Caratterizzazione SEM 

 
 

- densa 
- EDS: stechiometria corretta 

Caratterizzazione XRD 

 

50 [A] 

40 [A] 40 [A] 

20 [sec] 1 [A/sec] 1 [A/sec] 

https://docs.google.com/spreadsheets/u/0/d/1c9qrS3h37b0MklTLELERv4MvubiHpns36raj-wAe-4g/edit
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- Crescita dei grani rispetto a polvere ma struttura corrispondente 
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1.9 BCZY-UHS-43 
 

Pastiglia: (0,1 g di materiale BCZY e pressatura 1 ton per 1 min)  

Materiale BCZY_0017A (sol-gel) BaCe0,65Zr0,20Y0,15O2,925 

                                                                                                                                

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

                  

Valori Finali 

ρ (calcolata) 4,53 
(~73 %) 

[g/cm3] 

Tmax raggiunta 1397 [°C] 

Potenza 590 [W] 

Caratterizzazione SEM 

 
 

 

 
Altezza: 
0,83 [mm] 

Lunghezza: 
13,16 [mm] 

larghezza: 
2,12 [mm] 

 

53 [A] 

43 [A]  43[A] 

20 
[sec] 

1 [A/sec] 1 [A/sec] 

https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm#gid=0
https://docs.google.com/spreadsheets/u/0/d/1c9qrS3h37b0MklTLELERv4MvubiHpns36raj-wAe-4g/edit
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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1.10 BCZY-UHS-44 
 

Pastiglia: (0,2 g di materiale BCZY e con pressatura a 1 ton per 1 min)  

Materiale BCZY_0017A (sol-gel) BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 

Valori Finali 

ρ (calcolata) 4,75 
(~79 %) 

[g/cm3] 

Tmax raggiunta 1427 [°C] 

Potenza 612 [W] 

 
 

 

54 [A] 

44 [A]  44[A] 

20 
[sec] 

1 [A/sec] 1 [A/sec] 

https://docs.google.com/spreadsheets/d/1uqACxwgGthZCjlOidkjBmwCDOpIONXR_NL1yn0WqVs8/edit#gid=0
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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1.11 BCZY-UHS-45 
 

Pastiglia: (0,2 g di materiale BCZY e pressatura a 1 ton per 1 min)  

Materiale BCZY_0017A (sol-gel) BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 

Valori Finali 

ρ (calcolata) 5,38 
(~90 %) 

[g/cm3] 

Tmax raggiunta 1417 [°C] 

Potenza 622 [W] 

Caratterizzazione SEM 

 

 
 

- denso 
- EDS: stechiometria corretta 

 
 
 

 

54 [A] 

44 [A]  44[A] 

20 
[sec] 

1 [A/sec] 1 [A/sec] 

https://docs.google.com/spreadsheets/d/1uqACxwgGthZCjlOidkjBmwCDOpIONXR_NL1yn0WqVs8/edit#gid=0
https://docs.google.com/spreadsheets/u/0/d/1c9qrS3h37b0MklTLELERv4MvubiHpns36raj-wAe-4g/edit
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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1.12 BCZY-UHS-46 
 

Pastiglia: (0,2 g di materiale BCZY e pressatura a 1 ton per 1 min)  

Materiale BCZY_0017A (sol-gel) BaCe0,65Zr0,20Y0,15O2,925 

In Camera UHS  
(PVuoto : ~ 1,4 * 10-4 mBar ; Flux Ar: 0,200 SLM) 

Trattamento termico 

 

Valori Finali 

ρ (calcolata) 5,55 
(~95 %) 

[g/cm3] 

Tmax raggiunta 1456 [°C] 

Potenza 615 [W] 

Caratterizzazione SEM 

 
 

- denso 
- EDS: stechiometria corretta 

 

Caratterizzazione EIS 

 
- Miscela al 95% di Ar e 5% di H2 

 

53 [A] 

43 [A]  43[A] 

20 
[sec] 

1 [A/sec] 1 [A/sec] 

https://docs.google.com/spreadsheets/d/1uqACxwgGthZCjlOidkjBmwCDOpIONXR_NL1yn0WqVs8/edit#gid=0
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
https://docs.google.com/spreadsheets/u/0/d/1c9qrS3h37b0MklTLELERv4MvubiHpns36raj-wAe-4g/edit
https://docs.google.com/spreadsheets/d/1uqACxwgGthZCjlOidkjBmwCDOpIONXR_NL1yn0WqVs8/edit
https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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1.13 Dati inseriti in piattaforma IEMAP 
 
Molti dati relativi alle caratteristiche, proprietà e caratterizzazioni anche funzionali dei campioni sin qui 
riportati sono stati inseriti nella piattaforma IEMAP. Di seguito alcuni screenshot esemplificativi.  
 

IEMAP Research Data 

 

https://drive.google.com/drive/folders/1717O-jkqOgGdbm2d9Rjmlk_NHmQ3B_Jm
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2 Cold sintering (CS) 

 
 

Campione Polvere 
utilizzata 

% 
solvente 

Trattamento 
termico 

Densità 
% 

Trattamento 
termico post 
CS 

SEM/commenti 

BCZY-CS-03 BCZY sol 
gel 

10% 10’@ RT e 
4.7 Ton 
 
9 °C/min → 
220°C 
 
30’@ 220°C 
a 4 ton 

Cricche  

 
BCZY-CS-08 BCZY 

stato 
solido 

1% 10’@ RT e 4 
Ton 
(300Mpa) 
 
5 °C/min → 
150°C 
 
30’@ 150°C 
a 4 ton 

73% 1200ºC per 
10h 

 

BCZY-CS-11 BCZY 
stato 
solido 

2% 10’@ RT e 4 
Ton 
 
5 °C/min → 
190°C 
 
30’@ 190°C 
a 4 ton 

74% 1200ºC per 
10h 

 
BCZY-CS-13 BCZY sol-

gel 
10% 10’@ RT e 4 

Ton 
 
5 °C/min → 
150°C 
 
30’@ 150°C 
a 4 ton 

78% /  

BCZY-CS-15 BCZY sol-
gel 

10% 10’@ RT e 4 
Ton 
 
5 °C/min → 
150°C 
 
30’@ 150°C 
a 4 ton 

79% 1200°C per 
10 h 
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BCZY-CS-16 BCZY sol-
gel 

10% 10’@ RT e 4 
Ton 
 
5 °C/min → 
170°C 
 
30’@ 170°C 
a 4 ton 

78% / 

 
BCZY-CS-18 BCZY sol-

gel 
10% 10’@ RT e 4 

Ton  
 
5 °C/min → 
190°C 

30’@ 190°C 
a 4 ton 

82% 

Rare 
cricche 

/ 

 
BCZY-CS-19 BCZY sol-

gel 
5% 10’@ RT e 4 

Ton  
 
5 °C/min → 
190°C 
 
30’@ 190°C 
a 4 ton 

84% 

 

/ 

 
BCZY-CS-20 BCZY sol-

gel 
5% 10’@ RT e 4 

Ton  
 
5 °C/min → 
210°C 

30’@ 210°C 
a 4 ton 

- 

 

/ 

 

Assenza di cricche 

 

3 Abbreviazioni ed acronimi 
 
BCZY = BaCe0,65Zr0,20Y0,15O2,925 
UHS = Ultra-fast High temperature Sintering 
CS = Cold sintering 
RT = room temperature 
 



   

