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Contact: TEL: 03-5452-6416,

E-MAIL: sciazko@iis.u-tokyo.ac.jp

https://sites.google.com/g.ecc.u-tokyo.ac.jp/sciazkolab
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Machining/Assembly Technologies for Highly Efficient Production Y~

EPEBANMIZERT  LERAFIEE ' z .
Tsuchiya Laboratory, Institute of Industrial Science

1. WFEEOMZE  Laboratory Overview

WMHEFFREENE, 2005 4 12 HICBARR L. BEMON TEAN, @500 TEAN, MSZFEEE - rEdliZs & o
EATo T D, 2025 4F 4 ABUEOTEREE ST, HEHR 14, BIRE 4 4, BIREME 14, #ilk
B 14, FBMEB 14, REBREFAESAHDEF 114 &> TWD. BRI, B —F
Fx UNALHF YL NRAD 2 PN L, A I3 NN TSRO AT R, R IR 5
BRER i A Bl LT 5.

Our laboratory was established in December 2005 and conducts research on machining technology, transfer

processing technology, assembly, mounting, and analysis technology, etc. As of April 2025, there are 11 members
in total: 1 associate professor, 4 researchers, 1 technical specialist, 1 academic support staff, 1 administrative
assistant, and 3 graduate students. The research center is located at the Komaba Research Campus. The research
bases are located at the Komaba Research Campus and the Kashiwa Campus, the former equipped with small

processing equipment and various analytical instruments, and the latter with large-scale experimental facilities.

2. WFJEN%  Research Activities

WFFERRIE, EESINICE QDDA ICHEAZE N TWD. 77205, AR « ITHIFIZIBW TR
fREAZRBIG % S0 A « fREA 9% 2 & C, 1k & 0 AEFEMEO @I - BUSEEAN 2 A% T 208 &2 17> T
5. IR, TRETEMORETREE 2 I 7 0 fBlg E B LT, SHEBEMEEIC X 5815, &
YUY EHWEHEH, ~ =8 2 b— 2 I X DR EE O 2 7 Hiffi - T, BRMNICT S n—F
LTW5.

The research focuses on solving mysteries related to production technology. In other words, research is
conducted to develop more productive machining and manufacturing technologies by analyzing and clarifying
unexplained phenomena in production and machining technologies. In recent years, we have focused on
microscopic phenomena occurring at the interface between tools and workpieces, and have approached the
elucidation of these phenomena using core technologies such as observation using various microscopes, force

measurement using various sensors, and microscopic manipulation using manipulators.

2. 1 PAMEE TICHT 2 BRI EIH|
Single abrasive grain machining for elucidation of microscopic mechanism of polishing process

T ALY AR B B OB AN TAZ 3T, SRR 7o - (L2 BIS 2 iR 3 5 7
DIZ, WO/ EETH~VA 70w a2 L—2 % HWT, 10 un~H 7 um ORI
CINLRBRZAT S . E7o, MLHERBRAZE FBMEIEIEE T TI75 2 & C, %KL - L4 - Bllgicon
T, MLHFOZEHE L, BRSPS DT a0 TRIES - o752 L0 TE% (M1 . Zhbick
ST, BRI X DA T2 35S iRER L, SRSt i bic K- TR o m Lz
X%.
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To understand microscopic mechanical and chemical phenomena in the mechanical and chemical grinding of
glass and next-generation semiconductor materials, we conduct machining tests with a single abrasive grain of
several 10 um to sub-pm in size using micromanipulators with multi-axis micro force sensors. The machining test
itself is performed under electron microscope observation, allowing in-situ observation and analysis of the
behavior of the abrasive grain, workpiece, and chips during machining, as well as analysis of their shape and
composition (Fig. 1). These techniques are used to elucidate the details of mechanical and chemical grinding with

a single abrasive grain, and to improve machining performance by optimizing the various conditions.

2. 2 CFRP MIUIHI TR O L OUIHIE G A 7 = X LA
Elucidation of Cutting Phenomena of CFRP
CFRP AN L D& fE Ak, B L O LR Ea BigE LT, CIHIR O RBMHMEDOMEEH S, I LUk
SElHE — MR O R ERBERR LM 5. TEIRIR, LA, MEIOMEERL I K-> TED L ST
BRNEDLLINEROLNCT D (X2) .
To improve the quality of the machined surface of CFRP and the tool life, we will elucidate the fracture
phenomenon of carbon fibers during cutting and the interface delamination phenomenon between carbon fibers
and resin. We will clarify how the machining phenomena change depending on the tool geometry, machining

conditions, and fiber orientation of the material (Fig. 2).

2. 3 ZDOMOWFET —~ Other major research themes

ZDIEDy, CFRP IZxtd % PCD T HOGIHIRHE, 10nm O fREER A3 5 BT B EHIER OB,
kR IC X5 T v B 7 T AEREGNE, ST 2BEES —7 > MIETL0M7E,
77T H 7%y NEHRIOZERD T2 OHIRIY — VO g, 72 EDOMRET —~ Z2H#itEh Th 5.

In addition, cutting characteristics of PCD tool on CFRP, development of contact-type tool length measuring
instrument with 10 nm resolution, surface control of lapping tool by optimization of metal structure, research on
ultra-high pressure coolant in machining difficult-to-cut materials, cutting edge Optimization of cutting
performance by optimizing the micro-shape of cutting tools, Optimization of printing tools for stabilizing gravure

offset printing, and other research themes are underway.

() ITIE & MTAR

EIHINTE

40pm

L0um_ M s 43nm 7 47 X7 r/
X1 (a)(b) N T Eit% O RURL eSO TR B X 2 GVHIE 31T D R FRAkHE O T i
OMEEY, #HI o IR IR Fig. 2 Fracture surface of carbon fiber on cutting surface

Fig. 1 (a) (b) Shape of abrasive grain tip and
deposits before and after machining, (c)
Shape of machining marks on work piece

W% e TEL: 03-5452-6229, E-MAIL: tsu@iis.u-tokyo.ac.jp
http://cossack.iis.u-tokyo.ac.jp/top-j.html
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[1] T. Sato, E. Tochigi, T. Mizoguchi, Y. Ikuhara, H. Fujita, Microelectro. Eng. 164, 43 (2016).

[2] E. Tochigi, T. Sato, N. Shibata, H. Fujita, Y. Ikuhara, Microsc. Microanal. 25, S2, 770 (2019).

[3] E. Tochigi, T. Sato, N. Shibata, H. Fujita, Y. Ikuhara, Microsc. Microanal. 26, S2, 1838 (2020).
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HA&SE: TEL: 03-5452-6112, E-MAIL: tochigi@iis.u-tokyo.ac.jp
FER: HOCER H B IXE S 4-6-1 MR EPEBARIZERT Cw-305
7 = 7 ~X— 1 https://sites.google.com/g.ecc.u-tokyo.ac.jp/nanoscale-strength
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(b) Assistance (c) Enhancement

HH& G TEL: 03-5452-6178, FAX:03-5452-6180, E-MAIL: y-ymkw@iis.u-tokyo.ac.jp
http://www.hfr.iis.u-tokyo.ac.jp/

30



	00_205年度ｰOpenhouse表紙
	01_2025年度生研公開機械系研究室公開題目
	02_2025_統合版

