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About Cutting Process using S-axis Milling Machine

B HEA

Yasuto TATSUYAMA

Synopsis

As part of the Moonshot Research and Development Program (hereinafter the Moonshot
R&D Program), we needed to fabricate an architectural model from an aluminum block.

To machine the target model, we introduced a five-axis milling machine. This report

outlines the hardware and software of the five-axis milling machine, the setup procedures

for actual cutting, and the results of two additional performance verification tests.
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Fig.1 Web page image from the Moonshot R&D
Program. (https://rain-c.dpri.kyoto-u.ac.jp/)
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Fig.2 Structural configuration of a conventional
universal milling machine.
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Fig.3 External appearance of the five-axis milling
machine.

Fig.4 Detail view of the holder and rotary axes of the
five-axis milling machine.
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Fig.5 Advantages of using a five-axis milling machine — sequential machining.
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Fig.6 Examples of collision and cable disconnection
risks due to insufficient CAD/CAM planning.
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Fig.7 Workflow from 3D CAD modeling to CAM
toolpath generation for machining process planning.
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Fig.8 Leveling of the workpiece in the XY plane
using a dial gauge.
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Fig.9 Pointer-based origin confirmation.
5. EERITOHME (RUHIER)

CAMIZ LY THOFEE L O TREZRE L
EEBIOV—ZICHETHERY £ TRT LK,
EEEORARIGIE B Le. BIHIHFIE, TEO#EA
RRDEENMREEN S I 2L —2a v PR ITHEITL
TWA D EER L) bIE¥( L D 1Z[Fig.10]. F7z,
EOWRE A ICOHNREA ER T A2 LERH o 7.
AENIHFOT =2 — 7 BB ST A UIHHAR
MR CTUHIE LR ECAELL, Tk ®E
ERMTAHIENTE L. HFRRB IR TE R
WIS ICITERZ LY, BEETTLEHOREIZf
., ZOIRMEZEFER L7222 & U & 5 7=.

Fig.10 CAM simulation (left) and actual machining
process (right).
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Fig.11 Comparison of slope machining methods for
the building roof section.
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Fig.12 Comparison among completed architectural model, actual building, and CAD model.
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Fig.13 Performance Verification Test 1-Spherical
surface machining.
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Fig.14 Performance Verification Test 2 — Machining of a

three-dimensional shape with rotary axis.

Fig.15 Performance Verification Test 2-Machining
of a three-dimensional shape with rotary axis.

1. #bHyIc

AEBEEZBLTCHAY, SHh 7 74 ZAIZBI$ 28T
TR E e BT O BELKR BN
T&Elz., E£To, EHETITHZY, REBRENHDZ
KOYWEZZT LI ENRHREFAITEBNTY, Mk
LIREBROEAK L WO BELARBROSEZTHN ., 4%
HIFEEBNLO =— ZNIxHG T~ L, BT R —
MIRNTHFFETHS.

g
WD TDO58T T A4 2RI L D UHEH %2 BEY
W E, Akl RBREG s EREREE T 52 TL
EEolZ LTz, KEOBEIZOWTIHE%
B0 £ LZPEIR— kBRI, RSP L ETET.

(X ZIH : 202548A29R)

— 130 —



