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Super 5-axis nano machine exploring nanoland
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Various samples
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e Various samples machined by ROBONANO a -0iB are presented below.
You can select an optimum machining method according to your specific purpose such as milling, scribing,
lathing, or grinding.
(The machining results presented below aren't guaranteed, because the machining accuracy depends on the machining
condition, the material of the workpiece, the cutting tool, and so on.)
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e Rotating the diamond endmill by using the optional air turbine spindle enables ultra precision milling.
(For the specifications of the endmill, see page 22.)

e Various shapes ranging from simple micro V-groove shapes to free-curved surface shapes by the use of the
simultaneous 5-axis control function are supported.

ooobooooboomooooboo
Air turbine spindle (option)
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Diamond endmill
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Diamond endmill .
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Workpiece——p>
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V- groove of sub-micron pitch
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e V-groove diffraction gratings, demanded in blue laser applications, can be fabricated sharp with no burrs.

ooooooooooo poooooooooo
Diamond endmill S Diamond endmill

000 0oo0o
Workpiece Workpiece

ooo000o
Diffraction grating core

VO OO [V-angle]O 90°

000 [Pitch]D 0.3y m

0O [MateriallO Ni-PO O O
[Ni-P plate]
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V- groove Asymmetrical V-groove
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oobooobooooomoooooooooo e Relatively large workpieces of about 100mm

e Various V-grooves ranging from fine ones with a 1y squares are also supported.

m pitch to relatively large ones with a 500p m pitch
can be fabricated with no burrs, at high precision.
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Test model core Test model core goooo 2 o0
Light guiding panel core T ooz
VO OO [V-angle]O 90° VO OO [V-angle]O 90° 0 100 200 300 . 400
000 [Pitch]d 1y m 000 [Pitch]d 500 m vooo [V-angle]d 135° Distance (4 m)
00 [Material]0 Ni-PO O O 00 [Material]l0 OO [Brass] 000 [Pitch]d 100p m 0000Ra0.8nm
[Ni-P plate] 00 [MateriallD 00 OO [Cu plate] Surface roughness

oo
Trapezoid groove
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e Trapezoid and square grooves, which are said hard to fabricate with machining, can be fabricated by using
appropriate dedicated tools.

L 500 m | |35u m|
oooooood
gooooooo goooooog gooooo Test model core
Test model core Test model core Diffraction grating core
VO OO [V-angle]O 0°
VO OO [V-angle]O 30° VO oo [V-angle]O 3° 000 [Pitch]O 10u m 000 [Pitch]O 50p m
000 [Pitch]O 50u m 000 [Pitch]O 35y m OO [Depth]O 0.3y m 00 [Depth]O 50 m
00 [Depth]O 50p m 00 [Depth]d 100y m 00 [Material]l0 Ni-PO O O 0 [Width]O 10p m
00 [Materialld O O [Brass] 00 [Materialld O O [Brass] 0000000 [Ni-P plate] 0O [Material]ld O O [Brass]

goooood
Various micro grooves

e JO00IDOOIDOODOODOODOIOOOODOODLOOODODOO
e Using the simultaneous multi-axis control function allows fabrication of various groove.

VO OO [V-angle]O 90°

000 [Pitch]O 2u m 300 m 120p m
oDoooo : —— —
Compound-grooves core gooboooooooono gooooooo
(V-grooves on trapezoid-grooves) Pyramidal prism core Wavy prism core
vo oo [V-angle]O 140° vO OO [V-angle]O 70° 00 [Radius]0 R37y m
000 [Pitch]O 100p m 000 [Pitch]O 300y m OO0 [Pitch]O 120p m
0O [Materiall0 O [Gold] 0O [Materialld OO [Brass] 0O [Material]l0d O O [Brass]

L 2y m |
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Micro needle (array) Curved surface array
-.000000000000M0O0000000000000000 - 500000000000000000D0O00D000DO0O0
« Needles and needle arrays with high aspect ratios can be oooooooooooooOoOooOoooboooooon

fabricated without breaking them. « Milling with the 5-axis control function allows fabrication of complicated

figures such as curved-surface arrays including fly-eye mirrors.

gooooo
3x 3 needle array - SRS S
5mm 600p m
[ —_
000 [Pitch] : 250p m
00 [Diameter] : 30p m gooo0o0oo@OoobDOoobooooooooo
ooooo 00 [Height] : 180p m Fly-eye mirroll Mirror array with four kind of spherical surfacel]
Micro needle 000 [Tip angle] : 15°
00 [Material] : O O [Brass] 0O0oooao [Pitch] : Tmm 0000 [Width] : 15mm
25y mx 25y mx 1000p m 0000 [Radius] : R295mm 00 [Material]l : 0000 [Cu plate]

000 [Tipangle] : 15°
00 [Material] : 0 O [Brass]

Oooooooodon
Micro lens array
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« Micro convex or concave lenses can be machined into arrays. Brittle materials such as silicon can be machined in ductile mode.

100p m 500p m

oooooon —_ LS oooooog —

4x 4 Convex lens array 100 x 100 Concave lens array

000 [Pitech] : 290p m, O O [Height] : 16p m, O O [Radius] : R448u m 000 [Pitch] : 80y m, O 0O [Radius] : R100u m
00 [Material] : OO [Brass] 00 [Materiall : 000000000 [Ni-P]

googn
Free curved surface

« ODCAD/CAMO OO ODODOOOOOOO0ODOO0ODOO0OO0mMOO0OO0O00O0O0O0o0oooooooooon
« By defining a figure using a 3D CAD/CAM system, you can fabricate complicated free curved surfaces, using 5-axis control milling.

DoooooE 300p m 300p m
Micro Buddha-head e oooooon —
0 O [Diameter]:TmmCO O [Height]:1.5mm .

Micro Noh-mask

0 O [Diameter]: TmmC O [Height]:30p m

0 O [Material]: 180 [18-carat gold] 0 0 [Material]:180 [18gold]
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« Non-rotational cutting using the 5-axis control function allows
fabrication of shapes with discontinuous grooves such as
multifocal Fresnel lenses.

« The angle of the groove is variable, so that diffraction lenses and
hologram optical elements (HOEs) can be made into optimum
shapes.

ooo
Work piece

ooooooooooo
Diamond non-rotational tooI\A

gobodoooodd

Free curved V-groove (on a flat surface)
00VOOOOODO0O0000000000000000000000
0000000000000000000000000

Curved V-grooves can be fabricated at high precision with scribing in which five axes are controlled simultaneously.
This feature is applicable to multifocus lenses for digital information processing purposes.

500 m, oooo  SHm 20000000 B00 M, oooo Lo m,

600y m
3000ooog Intersection Double-focused lens core Intersection
Triple-focused lens core
VO OOO [V-angle]tD OO [Pitch] : 0O [Variable] VO OOoOO [V-angle]lD OO [Pitch] : 00O [Variable]
00 [Depth]d O [Direction] .00 [Variable] 00 [Depth] O [Direction] ;00 [Variable]

oooon gdooooooon
Free curved groove Free curved V-groove (on a curved surface)

oooooo 00O0000oOoo

. L . . 104 m
Micro channel Function-intensive optical parts e
00000000000O0000000 000O0000O0O0O0ooovo
Fabrication of a groove with both round and straight portions Fabrication of a V-groove perpendicular to a spherical surface
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Various samples
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« By using the optional air turbine spindle for turning, you can fabricate various aspherical and Fresnel lenses efficiently.

oooooon

Fresnel lens

. J00O00OO0DODOODOOO0DmMOUOOp0000000mMmOn
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« Using the turning spindle, you can fabricate Fresnel lenses with
variable pitches of several to several hundred p [0, with variable
angles, and with variable depths, in a short period of time.

3004 m 3004 m
goooooo goooCcoOoooooo
Diffraction lens core Aspherical fresnel lens core
000 [Pitch] : Ty mO OO [variable] 000 [Pitch] : 300p m
0O [Material] : O O [Brass] 00 [Material] : O [Copper]

gboooomobooobo gooooboooooo
Turning spindle (option) Diamond turning tool

. 0000000000 mMOIDO0OOO0O0OO02M0000000000 000000000 0b0O00000O000000O0000000
« Using one turning spindle and two milling spindles (one of which is for tooling, you can grind lens cores made of hard materials such as
tungsten carbide.

. i - E/

goodoood
Lens core (tungsten carbide)

« 000000000000 DOOODOO0OODOOOO0OOOOOO
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o Glass lens cores made of hard materials such as tungsten
carbide can be machined at high precision.

« Profile accuracy of 0.2y m and surface roughness PV of 40 nm
is achieved without compensation.

t 0.24 m

4.4mm
goOoooooooo

Profile accuracy

oG . 5mm . (without compensation)

gooobobmoooooo oo Concave
Turning spindle (option) Grinding tool

0O [Radius] :R50mm0O 0
noooooooomooodod 00O [Material] : O O [Tungsten carbide]

Milling spindle (option)
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« If equipped with an optional shuttle unit, the ROBONANO a -0iB
can fabricate microscopic grooves at ultra precision and ultra
high-speed.

« The shuttle unit enables scribing of three grooves per second,
thereby reducing machining time considerably if a large number
of shapes with grooves such as light guiding panels and
diffraction gratings are to be fabricated.

00000 motion of tool

>

00O workpiece |

ogoooooooo
Machined Sample of light guiding panel mold
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« 00000 OIDOOOODOOOODOOOOODOOOODO

« D000 RaTnmOOO0O0O0O0OOOOOOOOO

« Saw-tooth grooves used on light guiding panel molds can be fabricated at high precision and high speed. In this machining
example, 1400 groves can be fabricated in 8 minutes.

« The machined surface is in good condition with no burrs or undulations.

« Good surface accuracy is achieved with surface roughness Ra in the order of 1 nm.

0 nm0O0

-2
i o |G ) oo = = e ) P i e e e |
0 0.50 mm0

0 O O [Surface profile] : PV 4nm Ra 0.6nm

O 0 [material D0 O O O [Cu plate]
000 [size] : 100x 100mm

gooooooodao
Machined Sample of diffraction grating mold
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« VOOOVOODOOODOODOOODODOODOOO0Doooo

« Fine grooves of several micron meters, such as those
on diffraction gratings, can be fabricated at high speed.
In this machining example, 4100 grooves are fabricated
in 25 minutes.

e V-grooves with a V angle of 90 degrees can be
fabricated at high precision with no burrs on their
edges.

NN
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0 O [materialJ0 O O O [Cu plate] 2.4y m
000 [size] : 10x 10mm
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Basic structure
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« The ultra precision 5-axis machine adopts a platform machine structure on which spindles, tools, and workpieces can be mounted
according to the purpose.

goooscouooooooooooooog

Various arrangements of machining by B and C table with the same structure and function

. 0000000 DOODOODODODODOODOOODODOO
« Parts subject to ultra precision machining can be set up in the best attitude.

ooag
workpiece

oooon
Setting ex.1

oooo2
Setting ex.2

Z150mm

HREREREEN
Superior operation
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« During setup, you can turn the rotation door 180 degrees and remove the coolant protector, so that you can access the workpiece
not only from the front but also from the right, left, and top.

10
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Ultra precision attachment
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« Compact air turbine spindles with hydrostatic air bearings that can be mounted on a B or C table. The spindles rotates a tool or
workpiece at high speed, achieving ultra precision milling and turning.

oot bbooooobgaog

Air Turbine Spindle for milling

o0 doooodooood
Air Turbine Spindle for turning

0 O specificationd

0 0 0 0 00 Diameter of shank ¢ 6

0 0 0 0 00 Max rotation speed 50,000rpm

0 0 0 00 Maximum powerld 50W

0 0 O 00 Rotational accuracyld 0.05p Ml NRROO
ooooo 00 0 AxialO Tkgf/ly m

0 Static stiffnessd] | 0 O O [0 Radiald 2kgf/p m

0 00 Size) @ 74x 84 mm
0 00 MassO 1.5 kg

0000000000 with displaying speed of rotationd

O NRROO Non repeatable runou] 000000000

0 O specificationd

0000000 D00 Diameter of shaft tablel] @72

0 000 00 Max rotation speed 7,000rpm
000 00 Maximum powerld 70W

0 0 O OO0 Rotational accuracyl] 0.05p Ml NRROO
ooooo 000 ™ AxialO 14kgf/y m

0 Static stiffnessC 0 0 0 [ RadialO 8kgf/u m
000 Size) @ 184x 65 mm
0 00 MassO 3.5kg

0000000000 with displaying speed of rotationd

O NRROO Non repeatable runou] 000000000

. JOO0OO0OOO0OOO0OOOOOCObOOOOODOOCOOUOOOOOOOOOO

« There are various optional tools for assisting the machine operation.

goodo oo
Spindle holder

12
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Tool holder

goodooouodono
Micro scope holder
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0ooo TO :1500kg ooo CNCO DO 00 :180kg
Machine part Mass Operation panel part CNC locker part Mass
ooooooo Standard Mechanical Specifications
oo oo Item Specification
ooo X0ooooooo 280mm Stroke X axig] Horizontal linear 280mm
/00000000 150mm Z axig] Horizontal lineard 150mm
YOOoOooooo 40mm Y axig] Vertical linear() 40mm
BOOOODOOOO 360° B axiq] Horizontal rotation] | 360°
coooouoooo 360° C axid] Vertical rotation 360°
goooo XZYO Tnm Command resolution | XCZLY axes Tnm
BLCO 1/100,000° BLC axes 1/100,000°
0ooo0ooooo |BO @ 210mm Work-table area BLT axes @ 210mm
oooooo XxOoOo 200mm/min Maximum feed speed | X(Z axes 200mm/min
YO 50mm/min Y axis 50mm/min
BICO O 25min’ BLC axesD 25min”
goo XO 0.2y m/280mm Straightness X axis 0.2y m/280mm
0 0.2y m/150mm Z axis 0.2y m/150mm
YO 0.2y m/40mm Y axis 0.2y m/40mm
oooo BICO 0.054 m Run out BLT axes 0.05y4 m
0ooooon Standard Control Specifications
« 00OOOO FANUC Series30i « 000000 15"000LCDO « FANUC Series 30i CNC « Operator paneld 15" color LCDO
« 005000 «Joouoon « 5 simultaneous axes control « Touch panel
«00DO00DOODOO « HRV4O O « Handy machine control pendant « HRV4 control

00000 opooooooooooon

0ooooo ooooo 50,000min”’
00000000000 |00000NRROD 0.054 m
ooo ooooo 7,000min”
00000000000 |00000NRROO 0.05u4 m
ooooooon 0O0ooooooog 200mm
ooooooooo 6U M
oooooo 1.2m/s000300/s

«00D000000O0DOOOO

«00D0O0O0O0ODO

« 00000

«000O0O0DC0OO0OOOO

OptionO Please ask for detailsD

Air turbine spindle  |Maximum speed 50,000min”"
for milling Run outt NRROO 0.054 m
Air turbine spindle | Maximum speed 7,000min”
for turning Run out] NRROO 0.05p4 m
Shuttle unit Travel (Shuttle 200mm
Travel (Tool 6U m
Maximum feed speed 1.2m/s0 0 O 3 cycles/s

for spindle
« Spindle holder

« Compression Air temperature control

« Tool holder
« Micro scope holder
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FANUC LTD
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00000000000000 0401-0597000000

1(0555)84-6189 FAX84-5526

0000401-05970 0000000 @& (0555)84-55561 0 O FAX 84-55120 O O O http://www.fanuc.co.jp
e Headquarters Oshino-mura,Yamanashi 401-0597, JapanO Phone:81-555-84-5555 FAX:81-555-84-5512

For particulars apply to the ROBONANO Sales Office at Oshino-mura, Yamanashi 401-0597, Phone:81-555-84-6189 FAX:81-555-84-5526
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All specifications are subject to change without notice.

No part of this catalog maybe reproduced in any form.

The photo includes options.

The export of this product is subject to the authorization of the
government of the country from where thel product is
exported.

RNANO a -0iB-01, 2005.4, Printed in Japan
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