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Binder Jetting Liquid bonding agent selectively deposited to join
powder

Material Jetting Droplets of build materials selectively deposited

Powder Bed Fusion Thermal energy selectively fused regions of powder bed

Directed Energy Deposition Focused thermal energy melts materials as deposited
Sheet Lamination Sheet of material bonded together

Vat Photopolymerization Liquid photopolymer selectively cured by light activation
Material Extrusion Material selectively dispended through nozzle or orifice

2B 3D T aNFRBEENTREL

THEEHDETZEICXDBEEEEZITY, £/, 1LY —
LAERWEFATIE, e —alc &k EdiroEnE e
12X D HR D) TIBEREZAT > 721%. RIESER AT 720, 2
FHEETHHRE R 5 ZEnE 0, 2D KD B HRDEN
12X 0 BRI IR DML, FEE 25 & DT S,
(2) WSRIHERTA

Fraunhofer iff 72 fif THA%E L 72 L — ¥ &g #E R (LMD :
Laser Metal Deposition) %, Sandia [E 32 fF 28 233 L 72
LENS® (Laser Engineered Net Shaping) i E2 b 0, 4
R A S D 2T T A V=2 G L AR 6 L —F -4
HBHVITET Y — &% WS L CARISTE % HERT L TR S
TEHETH %, ABETIE, HHTZIR T, Kk & R 13
FAARRIERIEIZI3S 5 & DD, LEREEER T AX2 M
DORENEBOBENTRET D 5, F 7z, BFEEITDOHHE
RO REL 2> THB D, T I =Y L8%. X7
VU2, TEM, 74 v AEs EOMBIZE/IETE 5 &
I - TN 5,

22 2EMEREREMEBOBIK
(1) iR AL

FEDOEBHIARZ MR L UL — RS E O MR
O FIFHEE UL, L —H1213400 Wb 5051 kWO
WH7 74—V =9I TE B L LI, 2k
LA TE TS, ZOLS BL —Y oIt - £&E
HIFAEIC & 0 B ELEIZ 1) B il - SRR LA D S
M %, I OGN & SR B ARG RE O & &
212789 SLM Solutions t Tl @ bdD 72812400 W & 1
KWD2OD L —HF 448 L -8B 4R L Tk D, Bk
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Machine EOS SLM Concept Laser 3D Systems
M280 SLM280HL M2 ProX300

Laser type Fiber laser Fiber laser Fiber laser Fiber laser

Power (W) 200 or 400 400/1000 200 or 400 500

Spot size (um) 100~ 70~120 50~200 =

Scan speed(m/s) ~7 ~15 =7 =

Layer thickness 20~ 20~75 20~80 10~100
(um)

Build speed 20 20~35 2~20 _

(cm’/h)

Build size (mm) 250x250 x 325 280x280x350 250x250x280 250x250x300
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Metal or Alloy 0.2% Yield Tensile strength | Elongation | Hardness Surface roughness
Y | strength(MPa) | (MPa) (%) (HRC) Rz(um)
Ti >20 -

>180 >290 364
Ti-6AL4Y >865 >972 >10 373 SlER)
Ti-6AL7ND 905 >1020 >10 39.4 364
&;T:;NES) >835 >1050 : 35 294
316L 52530 625430 LA 384
15-5PH 105030 110050 164 3243 1442
HI3 . 1730 - 54 344
AlSi 211 409 5 105HB 344
Inconel 718 858(=120) 1150(140) 18(5) - 30
Inconel 625 410 680 30 . 28
Inconel HX 400 910 35 - 28
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Metal or Alloy 0.2% Yield strength Tensile strength Elongation Hardness SurfaceRoughness

(MPa) (D) (%) (HRC) Rz(um)
Ti ASTM grade2 540 570 21 - -
Ti-6AI-4V 950 1020 14 33

Ti-6A-4V ELI 930 970 16 34

Co-Cr-Mo(ASTM F75) 560 960 20 34
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SIMULATION
- CT, MRI - STL data - Solid Works - DMILS
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(DICOM data) - FEA -SLA
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