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Fractures and engineering
— Studying fracture processes to find the best methods of creating futures—
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Takashi Nakamura : Professor
Laboratory of Mechanical and Functional Materials
Division of Mechanical and Space Engineering

(OResearch field : Strength and fracture of materials

OResearch theme : Very high cycle fatigue properties of metallic materials,
Fatigue mechanisms in ultra high vacuum environment, Degradation
mechanisms of polymer materials in space environment, Nano-structural
refinement of metal surface by using cyclic press method

OlLaboratory HP :
http://labs.eng.hokudai.ac.jp/labo/MFM/
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To prevent metal fatigue
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Figure 1: Subsurface fatigue crack observed in Ti-6Al-4V

alloy cyclically loaded to 1.325X107 cycles. (Each

number shows the tensile load at CT imaging and its ratio
against maximum cyclic loading during fatigue test.)
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Figure 2 : Growth behaviors of subsurface fatigue crack in Ti-6AlI-4V.
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Molecular scale structure change by mechanical stimulation:nano-scale domino
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Hajime lto : Professor
Laboratory of Organoelement Chemistry
Division of Chemical Process Engineering

JResearch field : Organic Chemistry

Research theme : Development of new synthetic reactions.
Organic Materials, Concepts in chemistry research
Laboratory HP
http://labs.eng.hokudai.ac.jp/labo/organoelement/?lang=en
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Figure 1 : Photographs of molecular domino. (DMaking
scratch on the crystal surface. @-@Development of the
yellow emissive phase.
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Figure 2 : Proposed mechanism for molecular domino. (1

Making scratch on the crystal surface. @-@®Development

of the yellow emissive phase through the molecular

arragement alteranations.
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Measurement of toughness with micron-size specimens
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Seiji Miura : Professor
Laboratory of Materials Strength Modeling
Division of Materials Science and Engineering

OResearch field : Materials strengthening, Phase diagram
OResearch theme : Microstructure and deformation of light weight
materials
OlLaboratory HP :
http://Ims4-ms.eng.hokudai.ac.jp/english
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Figure 1 : Schematic drawings of a micron-beam and
toughness measurement.
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Figure 2 : Micron-beams (#1-5) observed by a scanning

microscope.

ERTHEBPITNSNZEN D> TV
FHEBVET, “RALNSEHDERFVE
5T ENBVEINR T LD EEBALET)
20 THADMREZE TIEZIEAT RIS
HEAT D EERICBVIBATOET,

I FEMEE CIRYIAF5ND
WAL THRFY” DEEER

FADT-oTWADI BBMIETRSIESR
CX7O06MROHWERRTT T .FIB
(ERAAVE—LEE) THOED LIS
W ALEROBREEIET (K1.2) . ED
R&H15370 BEESEHTH3IvO0
TH o RICVEIN P TEEETBDICEDIR
TICER G hAAZEANET 22X T
DIFRETRT INELEAIILLALT
BlVHETEETTONET 2L TTEL
BOKIRES /1T o 2—FE>TH-LN)
LT EFIAA DS RF Y EEINDET
IChPBHIF1IVZ2—r 1HED1/10
EHEOWTHBZEN hIIEL,

ZDEIN NS LI EFMICET BT B
DOREMESESEHEMEICSHAL TV L
T.LWOPENOLIICHFREAZTS
MEF BHEINBLELAZE A BHL
MHOWIRRIE. KZLEHDEEZIDICH
BRI ->TWVWBDTT,

BRNRLAGR SRR, FFRICHME N THBRAICETFERLAA ZDRE
ERUIABNERTE T BETHIPHETERLEDMMEEERD S,

IREREE[ A ALICHRINg] 74 —hE&Eh B http://www.eng.hokudai.ac.jp/entry/engineering/?e=401

05



:EEGA [HEIE | DL BF=BbDERK — BN HERAN B HEEZL S —

=) RoN B

ERilCOIT0EBREZRNZET S

Scientific study of rock slope stability in cold regions

RIGTEIRS A7 LEBFY
ERNFMEE
R
RBE B—

[PROFILE]

OMRAEEBIF

OMET—~ BRIRIE TIC BT 55 A D NFHIMEE DEZER

OMREH—LN=Y
http://rock.eng.hokudai.ac.jp/japanese.html

Jun-ichi Kodama : Associate Professor
Laboratory of Rock mechanics
Division of Sustainable Resources Engineering

(OResearch field : Rock Engineering

(OResearch theme : Mechanical behavior of rocks exposed to ultimate
environment

(OLaboratory HP
http://rock.eng.hokudai.ac.jp/index.html
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Figure 1 : Experimental apparatus recreating environment
of a rock slope in a cold region. @Loading machine and
temperature control unit. (®WExtensometers and an AE
sensor attached to a rock specimen.
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Figure 2 : Observation of fracture process of a rock due
to freeze-thaw action using a X-ray CT scanner. Cracks
initiated at the 13 cycle were rapidly developing at
subsequent cycles.
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Koshiro Nishimura : Associate Professor
Laboratory of Structural Performance
Division of Human Environmental System

(OResearch field : Structural Engineering

OResearch theme : Structural performance of reinforced concrete
buildings

(OLaboratory HP :
http://labs.eng.hokudai.ac.jp/labo/nikou/english/
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Figure 1 : Loading test of beam-column joint specimen.
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Figure 2 : Pull-out test of deformed bars in concrete.
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