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About LT-Ultra

= Since 1995 in Aftholderberg
" Family-owned

= ~9000 m? production floor
= ~130 Employees




About LT-Ultra

= UP-Machine

= UP-Components (Spindle, Axis, ...
" [nterferometer

= Shopfloor > 30 UP-Machines

= Beam Delivery Components
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What is Ultra Precision (UP)?

" Highest form and positioning accuracies << 1 um (0,001 mm)

" High optical surface quality Sa <<10 nm (0,00001 mm)

= Micro/ Nano structuring if necessary

- Low cutting volume and forces

—> Typical UP-Turning / UP-Milling / UP-Planing
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Tools:
= Monocrystalline diamond tools

" Beneficial anisotropy of diamond

= geometrically determined cutting

edge

= Very low cutting radius (30 -80 nm)

FALT ULIRA [1-4, 6-8]
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How do we achieve UP Quality?

= UP-machines:
" Low cutting force
= Low Vibration

<< 1 N]
[granite base, isolation systemes,...]

= Very low temperature fluctuation

+/- 20 mK (+/-0,020 K) or better]
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How do we achieve UP Quality?

= UP-machines:

= Contact free bearings e.g. hydrostatic bearings, high stiffness]
" Direct drive + glass scale [No stick-slip]

= Path deviation [~ 8 pm (0.000000008 mm) resolution]
= High Position accuracy << 10 nm (<< 0.00001 mm) ]

- minimal chip size
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UP-Machines

= ALL“-Kind of UP machines
= UP-milling
= UP-turning / UP-drum-Turning
= UP-grinding
= UP-polishing
= Engraving
= Measure machines
" CUSTOMIized

= WP from mm to m size

" equipment for automation
and in line measurement

FALT ULIRA
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UP-Turning — Aspheric mirrors

= UP-Turning (no grinding or
polishing)

= Shape according the aspheric
equation

= Also Off-Axis / Freeform

= Shape < 80 nm / 100 mm (typical)

= Roughness ~1-2 nm (Sa)
= Reflective coatings (if necessary)

WALT ULTRA 101 10
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UP-Turning — Freeform

* DynamicAxisMode (SlowTool machining) &
DYNAMICAXIS

= UP-Machine with additional C-Axis
= C-Axis speed typical < 100 rpm

DYNAMIC AXIS MACHINI
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UP-Turning — Freeform

" Freeform machining with FastToolAxis (W)
= Additional C-Axis

" Higher spatial frequency
= Depending on setup (Piezo / Voice-Coil/...)

6,7,12] 12



UP-Turning — Steel

" Diamond turning in steel
= Ultrasonic assisted, special setup
= Carbon affinity reduced
= Roughness ~1-2 nm (Sa)
" Freeform
= Also in glass (e.g. BK7) or Si
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UP-Turning — Seel, Example

" Primary profile (Toroid)
= WP @ 19 mm
= Toroid Sag 0.9 mm

" Lens array (convex)

" @ 2 mm

= Rad. 10 mm
= Sa ~1.5nm
(in steel)

WALT ULTRA 57
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Micromilling

" Microfluidics
= D60 um coated carbide tool
= in NiP

= Micromilling
= D60 um carbide tool o, Wy
= in Brass

Sa=11nm

oL ¥ sa=13nm

Soll: 50,0 um
Ist: 49,7 um

e
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Special Applications - Space

= Space telescopes
= Orbiter
= Terrestrial telescopes

= | aser based communication - i
eRosita (L2) Ariel 1 (L2)

Grating, EXOMars (Mars) ESA, bepp|CoIombo (Mercury) Magic Laser communication, Sat.

WALT ULTRA 19.10] 16
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Special Applications — Research/ Comm /Energy

= Accelerator Discs
" Planing of freeform surfaces
" Planing of DOEs (Blaze on Sphere)

= Large mirrors > 1 m? for power ~
applications Accelerator Accelerator

Freeform, planing Freeform DOE, Blaze on Sphere Solar thermal power plant

WALT ULTRA 23467 11) .
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CAM Requirements and Solutions

= High Point density >

" High calculation performance = | T-CAM 4 Versions

= Big NC-files (up to 10 GB) = UP-Turning regular /advanced
= Heigh calculation precision = UP-Milling 3 / 5-Axis

= << 10 nm (1-2 um with regular Softw.) = |T-Machine CAM
= Easy customizable kinematic setup  « c|USTOM ized

= Jobs/Operation = special for UP

. VIA LTULIRA
= CAD import SIS e
= Point Cloud import p o= 9
= Analytic functions N o
= Simulation | LT-CAM powered by ModuleWorks

FALT ULIRA 18
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5-Axis UP-Milling

= Complex part

= Video with roughing and some
finishing -->
= Roughing with carbide tool
" Finishing with diamond

= 2 Accuracy ~ 1 um
= 2 Roughness ~ 10 - 15 nm
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5-Axis UP-Milling

= “NEW” Accelerator Parts for CLIC
(CERN) in progress

" Freeform 5-Axis Diamond tooling
" In OFHC-Cu

= Accuracy <1 um
= Roughness: not relevant

WLTULTRA
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UP-Turning — Medical

Surface/Wavefront Map
. . . Obligque Plot
= Medical applications
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Template CAM on Machine (LT-Machine CAM)

* CAM running on machine PC

= Import of Point Clouds / analytic

= Automatic communication
between machine HMI| and CAM

= Optimized calculation time

= Development for Customer:

Highly automated procedure with ) ——— S
only barcode scanning and no - 1
additional operator interaction

FALT ULIRA 22
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Thank You!

LT Ultra-Precision Technology GmbH
Aftholderberg, Wiesenstrasse 9
D-88634 Herdwangen-Schénach
Tel.: +49(0) 7552-405990

info@LT-ULTRA.com
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Further Information:
www.LT-ULTRA.com
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