@ ¥E

RIKEN RAP

2016/11/24 1



@

12

’78

60

2016/11/24

11. 12. 2015




1940 1929 100 1940 180

1941 1945 200 600

cocoo 1945
1945 30 80

6 1917 1958 1977
3 60
10 1921 3 10
¥
33 1958

R 3
38 1963

¥
55 1980

R .
59 1984

\
63 1988

\

10 1998

- -

11 1999

.

14 2002

.
15 2003

2
19 2007

. 2
20 2008
A6/1Y34



J Mechanical design

Mechanical processing

Technical consultation

[ J

Glass processing

Advanced Manufacturing Support Team

Quick response of drilling and cutting

Design and production of
electronic circuit

Management of machine-shop

Additive Manufacturing
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8,000 rpm
X: 600 mm
Y: 460 mm

Z: 485 mm

3.5kW
b=/ X: 1,200 mm
HY: 1,220 mm
 AZ: 16 mm

30,000 rpm
X: 1,020 mm

6,000 rpm

CNC

Mazak QTN, Takigawa 2

Mitsubishi FA10S

Matsuura MC600,FX5 2 CO,

Mitsubishi 1212HD
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[FY 2014]
><800 728(in total )

15 2003 5,862 3,130 8,992 17 73275 ¥5862,000 440 BSI 208(29 %)
16 2004 4,931 7,131 12,062 16 61634  ¥4,930,720 423 CEMS 148(20%)
17 2005 4,022 7195 11,217 15 5027.3 ¥4,021,840 456 . .

Chief Scintist Labs
18 2006 4,426 5,201 9,627 15 55322  ¥4,425,760 429 134(18%)
19 2007 5,580 2,232 7812 14 69755  ¥5,580,400 373
20 2008 5751 3,658 9,409 14 7189.2  ¥5,751,350 453 RAP 124(17%)
21 2009 5,063 3211 8274 14.4 6,329.5 ¥5,063,600 532 RNC 72(10%)
22 2010 6,477 3,359 9,836 12 8,096.5 ¥6,477,200 508 CSRS .
23 2011 4,890 5,087 9977 12 6,113.0 ¥4,890,400 712 (L%)
24 2012 4,472 5,822 10,294 11 5590.0 ¥4,472,000 581 CLST(YOKOHAMA)
25 2013 4,884 3773 8,656 13 6,1045 ¥4,883,600 747 6(1%)
26 2014 4,305 3,643 7.947 13 5381.0 ¥4,304,800 728 Qbic 5(1%)

SPring-8 4(1%)

" RER " AR EFRT 3R etc 19(3%)

654 1 = BSI

= CEMS

bbby
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X,Y and rotation stage for microscope
Launey Research Unit
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Glass chamber
2 weeks, Topochemical Design Lab
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Additive Manufacturing
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““ Rapid Prototyping ”~~

Additive Manufacturing™

(Vat photopolymerization)

(Powder bed fusion)

ks wbNPF

ABS
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Binder Jetting [ 1 . _-m.-
(Sheet lamination) X
(Material extrusion) 1980
(Material Jetting) o000 ASTH
(Directed energy deposition)
1993
, 5 , CAD, :

Vat photopolymerization

Sheet lamination
Binder Jetting

Binder Jetting
3D

. . 14
Material extrusion



Vat photopolymerization System

Polygon Mirror
fOLens

Movable Scan Device

Reflection I T ———
Mirror N

Z\’\. / External size[m]:
N, Cylindrical Lens 1.95 (W) x 1.05 (D) x 1.4 (H)

" Laser Beam
R&Oat Da/ice ............................... :\.
PN
Photocurable N\ > ZN N\ o — 4N L Keee— LN
Resin N |
ml
: N NN o
Resin Tank N

Raster Scanning Locus

,u;,‘.:‘;‘_mm(,..“.u"...n...um.umx y .
! ! Laser Oscillator

. y . b
Beamn Expander aser beam

il 3 z Modulator (AOM)
Work Sze (mm) x: 250, y: 250 z:250

Laser Scanning Recoating Scanning and Recoating Sj&“ﬂ Catl ons
Laser Beam Blade \L Laser Beam Blade\L L aser Ar + (351 nm,T EM m,440 mW)

Solidified Layer
I I > Beam diameter 0.1 mm (On resin surface
. | ; nresn sur
(o — o=
¥ 72 0 V2222222222222
7 r Y
% ) V7772
| 700, U V7222
X vz
X1 ¥ Z4
S — . | —
2y

Beam scanning speed 69.1 m/sec, 138.2 m/sec
[T" Ragter scanning line pitch 0.33pum 20 pm
Res/;n \éa(rJ:g' /11/4‘4 Z—Elevation/ Resin Parts Z—IElevation Rmoatlng q)wj 006 mm/ SeC 667*ﬁm/ SC
Conventional Prosess
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Vat photopolymerization  Properties

—=e—Galvanometer ( PL=23[mW], Vs=0. 4[m/s] )

*Average exposure: Eav [mJ/ cm?] —=—Polygon ( PL=65[mW], Vs=138.2[m/s] )

—_
E 60 . T
Eav = PL/(Lp-Vs-10) = 50 |
PL : Laser output on liquid resin surface [mW] §
Vs : Laser scanning speed [m/s] S 40 -
Lp : Raster scanning line pitch [mm] =
> 30 T
*Cure Depth: Cd [mm] 3
g2 20 1
Cd = Dp*-In(Eav/Ec) o
g 10 -
Ec : Critical exposure [mJ/cm?] =
Dp : Penetration depth [mm] % 0 il : .
= 0 50 100 150
o . Average exposure Eav [mJ/cm?]
Example for Laminating Condition Galvanometer Mirror Polygon Mirror
Device Polygon | Galvano : Fog ) W "'.‘
i 4 ! 1
Beam Scanning Speed [m/s] 138.2 0.4 § it
Raster Scanning line pitch [pm] 0.83 100
Average exposure [mJ/cm?] 56.4 57.5
Cure Depth [mm)] 0.15 0.16
Benchmark Sample

Polygon Mirror  Galbanometer Mirror
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Vat photopolymerization




Binder Jetting

. PDB
4 360 dpi Protein Data Bank
z 0.1 mm - PDB
X (NMR)

RCSB(Research
Collaboratory for Structural Bioinformatics)

- | , PDB PDB

«3% PDB (Protein Data Bank)
X NMR (Nuclear Magnetic Resonance, )
= @ 4 B 1971 Brookhaven National Laboratory
S et L E 1999 RCSB (Research Collaboratory for Structural
24 4N g , e )
§ g g Bioinformatics)
Cyan Yellow Magenta White

X 100, y150 mm, 1440 > 2160 pixel, 1 dot =370 um Binder Jettmg
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Binder Jetting

X CT

STL

O, WNEER

Wt %

a
Alpha-tribasic calcium phosphate: a-TCP

75

Tetrabasic calcium phosphate: TeCP 18

Dicalcium phosphate dihydrate: DCPD 5

. 2

Hydroxyapatite: HA
Wt %
Sodium chondroitin sulfate S
Dibasic sodium succinate anhydride 12 31.0>x<24.4><16.8
xy.z [mm]
. 83 [ 321
2016/114ified water [min] 44
1%

[ Ps17:




(sample a) (sample d) 31
0.6

0.6

o
o

,,,,, —o— Log Diffrential Intrusion 05
—A— Cumulative Intrusion

o
3

differential Intrusion

0.4 —a— Cumulative Intrusion A

0.4

0.4

o
>

03

0.3

o
w

0.2

o
N
!

Cumulative Intrusion [cc/g]

Log Diffrential Intrusion [cc/g
Log Diffrential Intrusion [cc/g

Cumulative Intrusion [cc/g]
o o
N w
|
o o
[l N

0.1 0.1
0 0
0.001 0.01 0.1 1 10 100 0.001 0.01 0.1 1 10 100
Pore size Diameter [jam] Pore size Diameter [jam]
9520
7mm 20mm
2016/11/241 9/cC 0.49 m?/g 2.1g/cc 0,01 m?g
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Material extrusion

MAIDTY 2 ERARES

ITS: Information Technology on Science |
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ﬂ Ultrahigh Precision Machining of non-axis- %
W symmetric optics for Syringe microscope  RAP

Form
= ‘ R Cutting De(v;:lrtll)on —
S Direction =
: R
=) o] 1 B
> —— Sh
g - 0 -

2 A [

Position x (1 mm/div) -2

() 50

um

Manufactured non-axis symmetric compensating ) -
optics Development of Syring microscope for

observation of micro protein crystal (SFX)
for SACLA

Non-axis-
symmetric Lens

Ultrahigh precision machining with

XZC three axis simultaneous motion / RKEN CLST Structural
control Biobgy G roup,SACLA
. Scence Research
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Corrugated Horn
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