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Making educational materials of a molecular model that we can touch
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The 3D printer was invented in 1980, 34 years ago. Today, there are signs of its spreading for
personal use. I will describe the history of the technological innovation of the 3D printer and survey
the future. I will discuss the various techniques of 3D printing, including the fused deposition
modeling method, the stereo lithography method, the projection method, the selective laser sintering
method, the ink-jet method, the ink-jet powder laminating method, and I will also describe the
manufacturing process. The activity of the RepRap Community has become the driving force in the
spread of low-priced personal 3D printers.

I will describe the present status of molecular modeling using a 3D printer. Teruo Nagao’s
achievements in the field of 3D molecular-model making were splendid. I will report on the making of
educational materials of molecular models that can be touched.
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STL JERITIFDFET Y 7Y 7 FOBBEEDOEH TH
DIFE AL STL~OT—=ZOfH L E S K L TR,
PRI, BFET V7Y 7 NTHEI S 3D EE(, y,
)7 —H ZMLTE MR STL 7 =4 2{ER L TN D
3D-CAD Y7 hBRETHL, 7V —Y 7 FTHMZR
Chimera 238 % D THIRT 5,

ZZTHEM L CAD Y7 M, #iBiz~> FE&ABL
T % OpenSCAD[14] 2RI L. £ Oz #i Lz [15],
ZE, 7V —Y 7+ =7 T, Linux / UNIX, Microsoft
Windows & Mac OS X CHIHAEETdH 5, OpenSCAD &
OB TND L ZAR, ZRET =2 227 ) 7 Maw
YR)THR—R—FANTELZLIZMAT, STL 7—%#
EMLLTND ZERFFRETH D,

//ethane

translate ([ -0.7100,0.0005,0.2865]*10) sphere (r=10.4); //C
translate ([0.7098,-0.0005,-0.2872]*10) sphere(r=10.4); //C
translate ([ -1.0804,-1.0400,0.4347]%10) sphere(r=5); //H
translate ([-0.7413,0.5197,1.2720]%10) sphere(r=5); //H
translate ([-1.4167,0.5220,-0.3995]%10) sphere(r=5); //H
translate ([1.0796,1.0400,-0.4365]%10) sphere(r=5); //H
translate ([0.7413,-0.5208,-1.2721]%10) sphere(r=5); //H
translate ([1.4166,-0.5209,0.3994]%10) sphere(r=5); //H
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¥ 13 OpenSCAD TDOZ 7 V7 | L#im[15]

ZWTEDZEM T r—a DA U M translate([x,

y, zZDEMEA L, T OERIKIT sphere(e=2-) & H L 7=,
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WHRELRICERT 2 v EIX. KkFEE 5.0, KFEZ 10.4,
Fe % 9.86, i 13.37 & L7=[15], X 13 iZ OpenSCAD
ToOA27 V7 ez rT16l, nFETV YT R
Winmostar (% STL 7 7 A L& H LRWDO T, T TH
B L7259y FET V0D 3D EIET — % (x, 5, ) AW TAZ Y
7 R EFER L7, K141 3D 7V > ¥ atom-1 TYERL L 7=
a-D-ZNa—zx& B-D-INa—ZADNTHRIEETFT L TH
el

14 o-D-ZVva—x(E)e B-D-7va—2(H)D5F
kKT L [15]

Chimera(UCSP)IZ, #E~ v 7, @BoTHEAK, B
TIAA M, FyFo 78R MU, BIU= 74 %
—aryOT YT N EE TG LT — 2 O
A BT 7T 4 7R KOS D 72D DIEEME O
BNTR T A THLIN, TNAK STL 77 A L&A
TOMRRIT RS, TDTZDDERY 7 N T FA v L7RT
R B0, RIEKRFEAEMEFT6] TiE, Th s
HLTWA LI ThHAIN, HEHETIIZ NI EDX S 72K
SR TEBEEL TRV O T, Chimera (2 X 555 +E7
U 7 T TR,

8. SEDRE

RepRap Community OIE#) T, {&Alifso 8D 7"V v ¥
BER L A=Y FNEERE L TEETDILIH LT,
AAREFERTOLOSIVHEFOY =L L LTLEST
BRI —REKRL, 2 Ea—FOERETLE
B U —7 a BT 508 Y7 ilicko7z L Hic, b
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AAVLT) BITH7®Z, 8D 7Y v MEEIZRIT D
VB AT F U AN T DRERD D,
HHWAIEEIZEB N TR ar OFIERANESE LS.
W2 E e e LT 3D 7Y AR ER L, b3
BRRETR D92 L EHFLTVD,
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