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Componenti bimetallici
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Tecniche additive e stampa 3D FDM
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Sinterizzazione
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ooo Deceraggio (debinding)

a Grain.. E % Pore Gm‘“ Pore G””“ Pore
Initial stage Intermediate stage Final stage
Small grain Increasing grain size Big grain
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Campioni bimetallici
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- - . ' - - Campione Descrizione Materiale A Materiale B
- - . - - 1 Coestruso dx/sx Inconel 718 High Carbon Fe

. . 5 ¢ 2 Coestruso avanti/indietro Inconel 718 High Carbon Fe

3.[1-2] Coestruso incrociato Inconel 718 High Carbon Fe

4.[1-2-3] | Mezzo e mezzo dx/sx Inconel 718 High Carbon Fe

5.[1-2-3] | Mezzo e mezzo sotto/sopra Inconel 718 High Carbon Fe

6.[1-2] Solo High Carbon Iron - High Carbon Fe

7.11-2] Solo Inconel Inconel 718 -
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Modalita di stampa e struttura dei campioni
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Modalita di stampa - Coestrusione sopra/sotto
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Modalita di stampa - Coestrusione destra/sinistra
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Modalita di stampa - Coestrusione incrociata
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Filamenti di partenza - Inconel 718

Spectrumil
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Filamenti di partenza - High Carbon Iron

Spectrum 19
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Massa campioni pre/post-sinterizzazione

Campione Massa pre-sinterizzazione [g] Massa post-sinterizzazione [g]
1 6.024 5.018
2 5.589 4.644
3.1 5.885 4.780
3.2 0.767 4.901
7.1 6.535 5.834
7.2 6.578 5.870
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Ricetta Trattamento Termico
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800 Pre-
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600

Debinding 5¢

3 Sintering
400
Raffreddamento
controllato
200
20

0 5 10 15 20 25 30
t [h]

Hold times listed are ideal for a part that is less than a 50mm cube. Hold longer for larger or very thick parts and/or larger crucibles.
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Struttura e composizione delle polveri - High Carbon Iron

HV det HFW |mag o spat WD - 30 um
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Struttura e composizione delle polveri - Inconel 718

Fe Ni

1258 595 031 040 091 1505 1330 40.16 7.83 348
1223 541 035 033 071 1598 1636 41.78 4.02 284
1270 543 034 036 074 16.16 1538 41.99 443 245
44.27 2128 0.11 099 028 7.10 656 1732 1.17 0.85




Prove di Microdurezza Vickers

Filamento Struttura Microdurezza HV 25

High Carbon Iron Perlite 320+ 36
Filamet™ Fase piu ricca in C 1318 =102
Inconel 718 Filamet™ | Fase austenite 288 £17

Federico Caroppo - A.A. 2021/2022



Macrografie su campioni sinterizzati

I O O I I L S
Fase 1 3.02  16.25 19.05  0.77 0.74 8.18 2460 2249 332 1.57

6.06 0.24 0.73 3.94 8.09 1877 16.46 3534 5.85

3.35 0.27 0.71 0.51  31.20 30.41 2321 2.30 3.91

370 0.26 1.04 044  8.10 3393 4649 2.03 1.51

-y

HV ) det HFW |mag o spot WD
10.00 kV BSED 37.3 um 8 000 x 5.0 18.8 mm

e ! B S = ¢ 3 i 4
mag n spot D HV det HFW mag HV det HFW mag
20.00 kV BSED 3.73mm_80x 5.0 18.9 mm 20.00 kV BSED 149 um 2 000 x 5.0 |19.2 mm 20.00 kV BSED 149 um 2 00!

(campione 1 non inglobato)



Campione 3.2 inglobato e sottoposto ad attacco chimico

43 0
: b . 4
¥ aﬁaﬂ&fﬁ’ e
HV det HFW mag o |spot| WD
20.00 kv BSED 1.19 mm 250x | 5.0 10.5 mm

20.00 kV BSED 149 ym 2 000 x 5.0 |[10.5 mm
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Profili di concentrazione
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Sistema ferro-nichel
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Conclusioni
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