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The first book on EFM was
published by CRC Press_waJuly

2010 Intelligent Energy

Field Manufacturing

Interdisciplinary Process Innovations

r

Part I Fundamentals of
Intelligent Energy Field
Manufacturing (Ch. 1-4)

Part Il Classic Non-
Mechanical Manufacturing
Processes (Ch. 5-11)

Part I11 Interdisciplinary

Process Innovations (Ch. 12-
17)
~1)

Part IV Selected Innovative
Processes (Ch. 18-22)

Part V Towards Intelligent
EFM (Ch. 23-26)

~720 pages
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Field Manufacturing in the University of
Michigan, USA
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We won the ASME/MSEC 2006/2008-BOSS Award
among many symposiums
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Submit Paper Laser, Process Innovations and Energy Field Manufacturing Methodology

Call For Papers

Description

Process innovations keep the momentum of economic growth and manufacturing progress. 21st century

ASME Presenter manufacturing calls for new methodologies to address various challenges including global competition,

Attendance Policy manufacturing at multiple scales, green manufacturing, energy crisis, etc. Energy Field Manufacturing is
Visas/ one of the methodologies that try to use the integration of various energy fields to address these

Invitation Letters challenges. This is the 5th International Symposium on Energy Field Manufacturing with emphasis on

process innovations. This symposium will report the latest progress in Energy Field Manufacturing,

Technical Tracks
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We are facing a lot of engineering challenges
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~ Transitional boundary

Passage VDI’IIC\ L
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= <"'(_Lu‘w ature : g o0 (Unsteady) surface
= <+ £ Z Wk » Relaminarization
* 'E ~Lammary { » Separation and/or
2 < T‘”h“ lent = - - Transitional-Turbulent
o Tomdae Boundar} ___‘, shocks
B oupdary. = 2 Lam LN Boundary Layer » Trailing edge slots
it - Layer {TBL} 3 3 ~ Carryover film cooling
c : hth
= = - . ~ Leakage flows
® : cident ~ Film migration
= < o ~ Vortex scrubbin

» — - ses Di 2 i g.

- / e, ~ Directional injection

Sec. ‘,/ (Turbulent) > Horseshoe rollup

(}Dﬂ'ar 4 " vortex
F L}O T Horseshoe
Ws \ Vortex

Can we double the efficiency of alrcraft engines?
Ron Bunker , IGTI-VKI Lectures, 13 June, 2010
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Shingled combustor 'Mtyoduction of Manufacturing
. shaped holes SFC demands

film cooling to production Emissions

Louvered v airfolls Cost reductions
combustor film #ﬁﬁ.

cooling

1950 1960 1970 1980 1990 2000 2010
- ¥Year

A HVALIIE T 5, Ref: R Bunker

hERERTEMREARS TRHRH T —
@ hERERTETIEATRR (8) 7% it Hll & B K 3 B




LHAFRIUNT, PO

Slngle pulse 19'3.1OH2 0. 6 ms 0 degrees through 1 mm thick super
s [0)Y

ERFLIHEE0.1-1 FR/AL  VRE2-12 =22k, EH#0.4 Z KUl I

EFE
RINHER, THE, WA, HAZ, T, ZEENREE
TCVESEI R e = HE 21y, vk SEIl 7 B TBC/EBC iy it & L i T

N PERSRTEREAS TRHRR : ’ ST
) hERERTRIULEARTRRE (H) 7% ik Wi 36 $5 A B 52 P




FS/PS{%U'@TTE‘L??%EiﬁFF HEREARE R /N2 WK

® i
: 1..,""l'._||

r"'

B *,r
’i’”

W#WM

Figure 9: (a) Inlet surface and (b) outlet surface of bare
material compared to (¢) inlet TBC coated and (¢)
outlet of TBC material at a cut angle of 30 degrees.

Best results:
30 degrees, max 3mm thickness,
92 s forfront 0.8 exit 0.6 mm.

Showed good quality through
TBC Showed good shaping
capability

(Mound Laser & Photonics
Center Inc. ICALEO 20009.
Lumera 10W 12 ps laser)
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Great\for several mm thickness
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ROt — KPR 1 KW Excimer Laser;
NI GFE RSk IEfE D2 /!

MHINCLR A H], 1J, 200ns, 1KHz 308nm
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