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Soldas‘q Laser
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Soldas a Las

Quando?

Tém-se o acoplamento de pegas lisas ou néo
substancialmente deformadas.

Caoracteristicas

» -Velocidade de avango comparativamente menor

»-Maior espectro de energia(Poténcia/Energia)

»-Secgéo do cordé@o de solda em forma de semi-
circulo com largura aproximadamente igual ao N
dobro da profundidade

» -Jungéo por soldagem apenas de materiais com
uma de oxida de baixo ponto de fusdo
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Soldas a Laser >

Soldagem a laser CO de uma liga EN AW-6016 (AIMg0,4Si1,2)

A 1

_‘ . Solda por Condugéo Térmica

Poténcia do laser :5.1 KW
' Comprimento focal : +8 mm
< Vel.deavango @ 3 m/min

. Solda por penetragéo

" Poténciadolaser :51 kW
* Comprimento focal : + 2 mm
"~ Vel. de avango : 6.5 m/min

n
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Soldas a Laser

O processo global de soldagem profunda a laser & um
processo fisico complexo constituido por diversos
outros processos parciais acoplados uns aos outros:

Absorcaoc da radiacao laser
Conducao térmica na peca
Hidrodinamica da poca de fusao
Evaporacao na superficie do
capilar

+ [Dinamica dos gases no capilar

Feixe de laser

(Gas de protecao

Avanco do material
Feixe transmitido

Capilar de vapor
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Soldas a Laser

*Vantagens a frente a soldagem MAG:
-Menor necessidade de retrabalho

*Vantagem frente & solda por feixe de elétrons:
Auséncia do custo mais elevado e consumo de tempo para evacuar a

cmara de soldagem

*Vantagens frente & solda ponto:

-30% mais resisténcia sob solicitagdo dindmica
-50% mais resisténcia sob solicitagdo dindmica
-Melhor aspecto ético

-Menor necessidade de superposicdo nas jungoes
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g Soldas em componentes
Stents de cambio
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Processo aditivo —
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Powder bed Fusion - PBE

FABRICACAO DE FORMAS COMPLEXAS
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FABRICACAO DE FORMAS COMPLEXAS

CNC machined LaserCUSING® Cooling channel

Mold insert for vacuum cleaner appr. 250 x 220 x 170mm Alr pressure demolding
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IMPLANTES DENTARIOS E MEDICOS DIVERSOS
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D.E.D. — Direct Energy Deposition
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HYBRID PROCESSES = Additive Manufacturing + Machining
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What can be made using HYBRID 3D printing?

http://www.todaysmedicaldevelopments.c
om/article/renishaw-additive-
manufacturing-orthopedic-implants/

" 000000
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e HYBRID 3D printing +
Topographic optimization

https://www.plasticstoday.com/injection-molding/optimized-part- esign-workflow-structural-injection-molded-parts/2134948987gé%57
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Hardware
(Machines)

Test of different filling strategies and step overs

TYPICAL MICROSTRUTURES

% / Layers “" =
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? ‘ i,fj;‘};ﬁ;’j) \ Test of different filling strategies and step overs
[ romr O MICROSTRUTURES — MATERIAL INTEGRITY

Bonding
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Hardware
) (Machines)

4
(a) After deposition, (b) After milling

(c) After grinding
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o | | Hardvare Example: An Injection mold for a Football
boot
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E")IJ \ Machine \ Additive + Subtractive
- (Milling + Grinding)

7,6 mm depth
ragin 300

'(h(ig itof 14

M) N

(LxWxD)=20.8 x 20.7 x 7.9 mm
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| romr |\ Simulation
of nozzles

Velocity [mVs]

Distance Y [mm)

555555
Distance X [mm]

Experimental measurements

Nozzle = 6 |/min
Carrier =4 I/min
Shield = 10 I/min
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