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ȼȱɄȱȹȴȵ ȬȰȰȴȾȴȮȹȺȯȺ

ȻȼȺȴȳȮȺȰȽȾȮȬ DED

ȺɝəɚɎɌəɌ Ɏ ɐɑɖɌɍɜɑ2012ɏ.
ɄɞɌɍ-ɖɎɌɜɞɔɜɌ Ɏ ɏ. ȽɞɜɌɝɍɟɜɏ, ɀɜɌəɢɔɫ

ȺɞɐɑɗɔɎɤɌɫɝɫ ɖɚɘɛɌəɔɫ ɚɞ ɠɜɌəɢɟɓɝɖɚɏɚ 
ɔəɝɞɔɞɟɞɌ ɗɌɓɑɜɌIREPA LASER

ȻɑɜɎɧɕ ɛɜɚɘɧɤɗɑəəɧɕ ɝɞɌəɚɖ ɛɚɝɞɌɎɗɑə Ɏ 
əɌɣɌɗɑ2016ɏ.

ȭɚɗɑɑ 20 ɝɞɌəɖɚɎ, ɛɚɝɞɌɎɗɑəəɧɡ Ɏɚ Ɏɝɑɘ ɘɔɜɑ

Ȯɡɚɐɔɞ Ɏ ɏɜɟɛɛɑAddUp ɝ ɔɪəɫ2018ɏ.

60 ɝɚɞɜɟɐəɔɖɚɎ Ɏ ȽɞɜɌɝɍɟɜɏɑ, ɀɜɌəɢɔɫ, 
ɂɔəɢɔəəɌɞɔ, ȽɄȬ ɔ ȽɔəɏɌɛɟɜɑ

Ⱥ əɌɝ

ȻȼȺȴȳȮȺȰȴȾȱȷɈ



ɂɑəɞɜ ȬȾ

Ɏ ɂɔəɢɔəəɌɞɔ
5101Creek Rd

Cincinnati OH 45242 ,ȽɄȬ

ɄɞɌɍ-ɖɎɌɜɞɔɜɌɎ 

ȽɞɜɌɝɍɟɜɏɑ
8 rue Schertz

67100 Strasbourg, ɀɜɌəɢɔɫ

ɂɑəɞɜ ȬȾ

Ɏ ȽɔəɏɌɛɟɜɑ
Ȯ ɛɜɚɢɑɝɝɑ ɝɚɓɐɌəɔɫ

ȸȴȼȺȮȺȱ ȻȼȴȽȿȾȽȾȮȴȱ

Ȼɜɔɘɑəɑəɔɑ ɔ ɚɞɜɌɍɚɞɖɌ ɞɑɡəɚɗɚɏɔɔ
ȹȴȺȶȼ(Ⱦɑɡəɚɗɚɏɔɫ ɔ ȺɍɚɜɟɐɚɎɌəɔɑ)
ȻɚɝɗɑɛɜɚɐɌɒəɚɑ ɚɍɝɗɟɒɔɎɌəɔɑ

ȿɛɜɌɎɗɑəɣɑɝɖɔɑ ɠɟəɖɢɔɔ
Ȼɜɔɘɑəɑəɔɑ ɔ ɚɞɜɌɍɚɞɖɌ ɞɑɡəɚɗɚɏɔɔ
ȼɌɓɜɌɍɚɞɖɌ ɝɞɌəɖɚɎ ɔ ȻȺ
ȻɜɚɔɓɎɚɐɝɞɎɚ
ȻɚɝɗɑɛɜɚɐɌɒəɚɑ ɚɍɝɗɟɒɔɎɌəɔɑ
Ⱥɍɟɣɑəɔɑ, ɓɌɥɔɞɌ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ɚɡɜɌəɌ ɞɜɟɐɌ
ɔ ɛɜɚɘɧɤɗɑəəɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ

Ȼɜɔɘɑəɑəɔɑ ɔ ɚɞɜɌɍɚɞɖɌ ɞɑɡəɚɗɚɏɔɔ
ȼɌɓɜɌɍɚɞɖɌ ɝɞɌəɖɚɎ ɔ ȻȺ

ȻɚɝɗɑɛɜɚɐɌɒəɚɑ ɚɍɝɗɟɒɔɎɌəɔɑ
Ⱥɍɟɣɑəɔɑ

ɀɔɗɔɌɗ Ɏ ȽɄȬ
Greenville, SC

ɄɞɌɍ-ɖɎɌɜɞɔɜɌ
Clermont ðFerrand, ɀɜɌəɢɔɫ



ȾȱɁȹȺȷȺȯȴɋ LBM

ȾȱɁȹȺȷȺȯȴɋDED
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ȸɑɞɌɗɗɚɏɜɌɠɔɫ
ȻɜɚɑɖɞɔɜɚɎɌəɔɑ 
ɐɑɞɌɗɑɕ
Ⱦɑɡəɚɗɚɏɔɫ

Add Up Start

ȻɜɚɔɓɎɚɐɝɞɎɑəəɧɑ 

ɝɔɝɞɑɘɧ

ȽɞɌəɖɔ
ȳɌɎɚɐɧ ȬȾ
ȻɚɐɐɑɜɒɖɌ 
ȳɌɖɌɓɣɔɖɚɎ

Ⱥɍɟɣɑəɔɑ
ȶɚəɝɌɗɞɔəɏ

Add Up Think

ȻȼȱȰȷȺȲȱȹȴȱ ȯȼȿȻȻɇ

ȽɚɓɐɌəɚ Ɏ2016ɏ.ðȽȻ Fives ɔMichelin. 



ɉȾȴ ȹȱȰȺȽȾȬȾȶȴ ȹȬɁȺȰɋȾ ȽȮȺȴ ȼȱɄȱȹȴɋ Ȼȼȴ 

Ȼȼȴȸȱȹȱȹȴȴ

ȾȼȬȰȴɂȴȺȹȹȺȱ ȻȼȺȴȳȮȺȰȽȾȮȺ
ȴȸȱȱȾ ȽȮȺȴ ȹȱȰȺȽȾȬȾȶȴé.

ÅȰɗɔɞɑɗɨəɧɑ ɝɜɚɖɔ ɛɚɝɞɌɎɖɔ

ÅȮəɟɞɜɑəəɔɑ ɠɚɜɘɧ

ÅȶɌəɌɗɧ ɚɡɗɌɒɐɑəɔɫ

Åȭɚɗɨɤɔɑ ɛɚɞɑɜɔ ɘɌɞɑɜɔɌɗɌ

ÅȺɞɝɟɞɝɞɎɔɑ ɝɎɚɍɚɐɧ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ

ÅȽɗɚɒəɧɑ ɏɑɚɘɑɞɜɔɔ

ÅȰɚɍɌɎɗɑəɔɑ ɠɚɜɘ əɌ ɝɟɥɑɝɞɎɟɪɥɔɡ

ɐɑɞɌɗɫɡ

ÅȹɑɎɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɔɞɨ ɏɜɌɐɔɑəɞ ɘɌɞɑɜɔɌɗɌ

ÅȮɧɝɚɖɌɫ ɝɞɚɔɘɚɝɞɨ ɛɜɔ ɛɜɚɞɚɞɔɛɔɜɚɎɌəɔɔ/

ɘɌɗɧɡ ɝɑɜɔɫɡ

ÅȽɗɚɒəɚɝɞɨ ɜɑɘɚəɞɌ ɖɚɘɛɚəɑəɞɚɎ ɝ Ɏɧɝɚɖɚɕ 

ɐɚɍɌɎɗɑəəɚɕ ɝɞɚɔɘɚɝɞɨɪ

ȬȰȰȴȾȴȮȹȺȯȺȻȼȺȴȳȮȺȰȽȾȮȬ

ȽȷȺȲȹȺȽȾɈVS ȽȾȺȴȸȺȽȾɈ Ƚ ȾȼȬȰȴɂȴȺȹȹɇȸȴ ȸȱȾȺȰȬȸȴ
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Ƚɞɚɔɘɚɝɞɨ



DIRECTED ENERGY DEPOSITION

Ƚɚɛɗɚ əɌəɑɝɑəɔɫ BeAM ɝɘɚəɞɔɜɚɎɌəɚ əɌ 
ɎɑɜɞɔɖɌɗɨəɚɘ ɛɚɗɓɟəɑ ɝɞɌəɖɌ ɝ ɃȻȿ. Ⱥəɚ 
ɛɑɜɑɘɑɥɌɑɞɝɫ ɛɚ3ɗɔəɑɕəɧɘ ɚɝɫɘ, ɖɚɏɐɌ ɝɞɚɗ 
əɌɖɗɚəɫɑɞɝɫ ɛɚ2 ɚɝɫɘ ɎɜɌɥɑəɔɫ.

ɉɞɚ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ5əɑɛɜɑɜɧɎəɧɡ ɖɚɚɜɐɔəɌɞ 
ɐɗɫ ɎɧɜɌɥɔɎɌəɔɫ/ɜɑɘɚəɞɌ ɖɚɘɛɚəɑəɞɚɎ ɝɗɚɕ ɓɌ 
ɝɗɚɑɘ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɜɌɐɔɢɔɚəəɚɕ ɝɔɝɞɑɘɧ 
ɃȻȿ ɔ G-ɖɚɐɧ ISO,ɘɧ ɛɜɑɐɚɝɞɌɎɗɫɑɘ ȳɌɖɌɓɣɔɖɌɘ 
ɔəɝɞɜɟɘɑəɞ, ɖ ɖɚɞɚɜɚɘɟ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɕ 
ɛɑɜɝɚəɌɗ ɟɒɑ ɛɜɔɎɧɖ. 

ȾɑɡəɚɗɚɏɔɫDED

DEDðɩɞɚ ɞɑɡəɚɗɚɏɔɫ ɌɐɐɔɞɔɎəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ ɛɜɔ 

ɖɚɞɚɜɚɕ ɠɚɖɟɝɔɜɚɎɌəəɟɪ ɞɑɜɘɔɣɑɝɖɟɪ ɩəɑɜɏɔɪ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɝɛɗɌɎɗɑəɔɫ ɔ əɌəɑɝɑəɔɫ 

ɘɌɞɑɜɔɌɗɚɎ. (ASTM F3187-16)

BeAM = DED ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɜɚɤɖɌ ɔ ɗɌɓɑɜɌ

Ⱦɔɛɔɣəɧɑ ɘɌɞɑɜɔɌɗɧ ɐɗɫ DED: əɑɜɒ. ɝɞɌɗɨ, ɞɔɞɌəɚɎɧɑ 
ɝɛɗɌɎɧ, ɝɛɗɌɎɧ əɌ ɚɝəɚɎɑ əɔɖɑɗɫ, ɝɞɑɗɗɔɞɧ



LBM / DED

LBM

DED

ȻȼȬȮȴȷɈȹɇȵ ȴȹȽȾȼȿȸȱȹȾ - ȻȼȬȮȴȷɈȹȬɋ ȼȬȭȺȾȬ

ɉɀɀȱȶȾȴȮȹȺ

ȹȱȮȺȳȸȺȲȹȺ

ȹɑ Ɏɝɑ ɌɐɐɔɞɔɎəɧɑ ɞɑɡəɚɗɚɏɔɔ ɚɐɔəɌɖɚɎɧ! 



ÁȹɌɕɞɔ ɛɜɌɎɔɗɨəɧɑ ɛɜɔɘɑəɑəɔɫ

ÁȽɚ ɝɞɌɍɔɗɨəɚɕ ɔ ɛɚɎɞɚɜɫɑɘɚɕ ɞɑɡəɚɗɚɏɔɑɕ

ÁȮ əɌɐɑɒəɚɘ ɎɧɝɚɖɚɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɘ, 
ɍɑɓɚɛɌɝəɚɘ ɝɞɌəɖɑ,

ÁȿɛɜɌɎɗɫɑɘɧɘ ɚɍɟɣɑəəɧɘ ɛɑɜɝɚəɌɗɚɘ

Ƀɞɚ ɞɜɑɍɟɑɞɝɫ ɐɗɫ ɔəɐɟɝɞɜɔɌɗɔɓɌɢɔɔDED?



Ȼ
ȼ
ȴ
ȸ
ȱ
ȹ
ȱ
ȹ
ȴ
ɋ
 

D
E

D

ȿɎɑɗɔɣɑəɔɑ ɝɜɚɖ ɝɗɟɒɍɧ

ȽɚɖɜɌɥɑəɔɑ ɝɜɚɖɚɎ ɛɚɝɞɌɎɖɔ

ȼɌəɑɑ əɑɜɑɘɚəɞɚɛɜɔɏɚɐəɧɑ 
ɐɑɞɌɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 
ɞɜɌɐɔɢɔɚəəɧɡ ɞɑɡəɚɗɚɏɔɕ

ȹɌɜɌɥɔɎɌəɔɑ ɝɟɥɑɝɞɎɟɪɥɔɡ 
ɐɑɞɌɗɑɕ

Ȼɜɔɘɑəɑəɔɑ 2 ɔ ɍɚɗɑɑ 
ɘɌɞɑɜɔɌɗɚɎ

ȽɚɖɜɌɥɑəɔɑ Ɏɜɑɘɑəɔ 
ɘɑɡɌəɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ

ȹɚɎɧɑ ɐɑɞɌɗɔ ɝɗɚɒəɚɕ ɠɚɜɘɧ

ȽɚɖɜɌɥɑəɔɑ ɛɚɞɑɜɨ ɘɌɞɑɜɔɌɗɌ

ȸɑəɨɤɑ əɌəɑɝɑəɔɫ, ɘɑəɨɤɑ 
ɘɑɡɌəɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ

ȼȱȸȺȹȾ ȰȺȭȬȮȷȱȹȴȱ ɀȺȼȸȮɇȽȺȶȺȾȺɃȹɇȱ 
ȳȬȯȺȾȺȮȶȴ
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ȴɓəɚɤɑəəɚɑ 
ɟɛɗɚɞəɑəɔɑ ɔɓTi-6-4

ȽɑɜɞɔɠɔɢɔɜɚɎɌəəɧɕ ɜɑɘɚəɞ ɔɓəɚɤɑəəɧɡ 
ɗɌɍɔɜɔəɞəɧɡ ɟɛɗɚɞəɑəɔɕ

Å ȼɌəɑɑ əɑɜɑɘɚəɞɚɛɜɔɏɚɐəɧɑ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ ɘɑɞɚɐɌɘɔ

Å ȭɚɗɑɑ1500ɐɑɞɌɗɑɕ, ɝəɚɎɌ Ɏɛɟɥɑəɧ Ɏ ɩɖɝɛɗɟɌɞɌɢɔɪ

Å ȼɌɓɜɑɤɑəɔɑ əɌ4-ɖɜɌɞəɧɕ ɜɑɘɚəɞ Ɏ ɞɑɣɑəɔɑ ɝɜɚɖɌ ɝɗɟɒɍɧ

ȼɑɘɚəɞ ɗɚɛɌɞɚɖ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ DED
Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɞɜɌɐɔɢɔɚəəɧɘ ɜɑɘɚəɞɚɘ
ɛɗɌɓɘɑəəɚ-ɐɟɏɚɎɚɕ əɌɛɗɌɎɖɚɕ

Å ȸɑəɨɤɑ ɛɚɞɑɜɔ ɘɌɞɑɜɔɌɗɌ
Å ȸɑəɨɤɑ ɩəɑɜɏɔɔ, ɘɑəɨɤɑ ɍɜɌɖɚɎ
Å ȸɑəɨɤɑ ɛɚɝɞɚɍɜɌɍɚɞɖɔ


