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(a) 200 W, 2000 mm/s
(VED =13.3 }/mm?)
- Porosity: 38.2%

- Pore size: 97 um
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(b) Pore size

250 W, 1750 mm/s
(VED = 19.0 J/mm?3)
- Porosity: 12.8%
- Pore size: 64 um

- Porosity: 4.8%

(c) Pore size predicted

- Pore size: 48 pm
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W F 3B TRETRE S E AR L 25 AR
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K952 LIk ERE(LAEHRL T 5. ZOHMTE,
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Cu Bk, B-CuT1 I3RS ffE (AwZr B, BT EK a=
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% . ARFGEATHGIC & OIS N A 8% 75 o-Cu/p-CuyTi
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LEthiE b a B L 7B AL DOWTEFEL <R T 5.

2. Cu-Ti &2£OEMC & DHEBE S THIEDOELL

Bt A Cu-Ti £412 3.0~5.0at% O Tix &L &4
T, MHH850~900°C THEMALIME % Ji L 72 #12420~500°C
O CRFRDLEE 4% Z & T I NS . OB
7O A %L LT, K1 O Cu-Ti “IGRIRER® )
B#ZEIND L DIC, GEMMOMMMAKIKE SEL,
HRIE LIEERLGE L BT 5. REITE, RO
CAHMMAEIL Y, TNHESOMIE I LUEBERICRIE T
BIZOWTHEERT 5.

B 2 iZ Cu—4.0 at% Ti & S HALM % 450°CTHRERD L 72 &

* R KM R T OV F — 0 ; #dZ (T690-8504 FATLTVE)I[H:RT1060)
Development of Cu-Ti Alloy Wires with Tensile Strength Exceeding 1600 MPa Via Over—aging and Severe Cold Drawing; Satoshi
Semboshi* (*Faculty of Materials for Energy, Shimane University, Matsue)
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(& TEM-HIIR S H 5 & F E47 (SAED), (o) A kicid
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ih, NigMo &, ¥+ %E%$ a=0.586 nm, ¢=0.365 nm) {Z %} s
T AT (RFPOH) A LN B, OBy FIRHT
Hid f-Cu Ti L FE SN A6 00-02) 24 h Bghkt T,
B~CuTi DR - RIS —FH T 2() A ), Kk
B BREROLREM ~CuyTi & LD o~Cu M B S
S A SRS THEFHTH 9% (K 2(c))©03) . 480 h Bf%h
Mo A REB R 2mz AL (K2(d), Zhlh
BRI 2 Z b RN, PEIRRBICEL - Ll C &
5.

420°C, 500°C, 600°CTHFZhL /23ATh, K2 TRL
450°CIRFsh A & [FIRRIC, AT - Ti BFEMHOBANKIC X 5
B -CuTi DA —>a-Cu/p-CuyTi 5 A 5RO - FoE
VO EE THMZ(LET T AW, oF 0, SFHRIRAEIC
I LHE TORMREMIL®E2 Y, WIFNORRNERE T4 306
BRAMICK 2D ESICT ASREKTLELHE SH
5. Fiz, fCuTi OISR BIE S & Wil BE I 13 BRZE 7o i
BLZ e EPERI NG,

X 3(a)iC Cu—4.0 at%Ti &4 % 420°C, 450°C, 500°C, 600°C
THRH L 72 & 2DV v A — A S OEAL RS, BT
By —AB T 125Hy ThH - 7c. WIENORERHIRE T
L EE S IR TIIC aBCE EL, V=B SICEL 5,
KELME T 5. 420°Chk L U450°CTORR Tk, ¥—2
B33 270 Hv DL EO IIRIE WMEZ /R T4, hIcEhEd
5701 12h DL EOR # B4 5. RERHIRE A S < 7 b
FEE— ISR T 52, V— 7B S ITET AR
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BEFINS. E£/, R GEFiRESER) O v 71
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4.0 at% Ti G EDORERNIC L A 27e M biE, = v FROBM
7% B -CuTi G R NIC ) — ¢ 2 2 & TR Z % &3
T&50O00-02) T V— X%l INPEL
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7o B -CuTi PRAEINAI-OBRETEL KT 5.
DX D7 TERERY | & T hE TERILOR S L Sh
Tz, L2L, AP TE, BRRIE: TV S h A8
T AR 2@)ZEHAL, CnEEMREnTd %
L CEmEAEHIE L 7o, C O, MM E LTk
(1) {d#R I T8I sk AL A B3 5 7o OIS 7 7 V5 A
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ToF B, TIVT A SRR A SO 480 h (20H ) LA EDORf
734 5DOIXEERTlda . BRHET IV A SHk%E
R4, Cu PO Ti R o EB S8 5 (EER
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—500°C—450°CD % B FE DB A FRN Th 5 £ & 2
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3 K§fH], 500°CC 3 Ieftl, 450°C TI2HKE[H D % B fE Ry
BRI L 7o & 2 OBEROZEAL.
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& 5 12 Cu-2.7 at% Ti, Cu-3.6 at% Ti, Cu-4.3 at% Ti 5%
DM (B 3.0mme) % AL L 721, 600°C, 3h—
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AR OB AL 7 R . W ORE T L HCIR B-Cu Ti
EoCu AR L 725 A Sl emie 5T 5. 545
HREOBEE LS v % LT, Bk f~CuTi O S (3§
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SRERIEAED TIHEAE W ERS kb, 6 I % B
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. JCT, AF—2 3o EEAFIH L CEASh
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hBEFEFTEMTES. £/, 20 TIAREZHEINSEN
ITHBHOMBE —EIC Lo g g, f-CuTi OBRES R % H
MSEBHTEBRETHSH. COBRICESTIE, RTED
SN 0t A0S T AL A SEBL T & B 3B A U FR
T&E5.

3.2 BERMIICED 7 7 4 N—3R{ERERM OIFR

7 125 BEPss@ s L 7= Cu—4.3 at% Ti & 4 (BFE 3.0
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F A A5 AT L 7z & & OREWm % G 2 =3, fHigm
THHIEREClE, 5 A5 HEOERE T R 2MEFE T micx LT
FMEZHI A, RICHIR -CuTi DR SR F A S EEM
RHAEA L, B-CuTiNBHLHBDS(M7@). 61
MINL 5 EEML 2 -CuTiidgmzsns v 4 /3—=IRIC
AHETMD)). WK B-CuTinT7 7 A NN—RITkBH I &
MR T OB O Bl kD BRIS Tz g
Cu,Ti #HD FESEM &7 bR N5 (M 7(b")). 5RAHFHRIN
LM TIE, 77 A /3=4kp-Cu,Ti AN, —IIE
Cu TR %72 B-Cu Ti OB PREEIC 7% (K 7
(). TOXD /Mgt s> p-Cu Ti DML
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DEEDEPKE L2 5720(K6), F /77 ARN—DE%
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WTHEERD XA AR T2 ERmL /2. WIhoiEE
BT, L BREERFRER (PRI LED OGBM O v h
— ARSI HV LT TH D, E— 7 KERh# O = (265
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L. fEROV— 7 B~ in T 7 o 2 CER S Nz Cu-
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INTEYD, WE-EBEENSVARFE LTS &fﬁ%ﬁé
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TV AR Z I OMFEUCR S L /2. S OBMOE 1 558
BRI B R X<, Fx D7 LV —T TRARMIC TK
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2. ERMEOKEME

KFEE, FHL CLBbRFABILE T, REEAM O
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XN/ B RNCRE 2 D KER TR IAENS Z &I
F o T, MHRONFEERLILT HBETHS. RellkFE
ITANF—EFIHT 5720, SRMEOKERLEREO®H
R, KROFELZHI WEBEMBOMBEPIFRI ATV
5.
KFEMAET, SRS OB LEEOME R R/
BHEAWE, SHEPTRE)TRET LI ERMOENTY
L. bbb, KEGMEAICHELL TS AEESD

D, KEORESLCINHZEHOS MM AEETHSH. L
L, KEZEFRLNDPSIWILRTHH7-0, P ICE S W
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b 2B HFET L, TnEFIHL UL WEZEREOK
FOME ) TIVEA LATHETES. EEDIET L0157
W—TTlE, KFEERELOREORIGZFIEL 72 KFEA AL
B OBRICE D A TWAIWAD ., KT, 41 VYT A
kA AW cR B OKFEAHALDOFIEC Z OISRFIC O
TR 5.
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{fEDRE
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AEBBIGLYE FU R4 52 & T, 2OERIEEAN
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* R ALK B AR ZERT 5 Bh# (T980-8557 (BT HEX AT 2-1-1)
Distribution Analysis of Hydrogen Diffusion in Metals Using Ir Complex; Saya Ajito (Institute for Materials Research, Tohoku University,

Sendai)

Keywords: hydrogen embrittlement, hydrogen diffusion, hydrogen visualization, Ir complex, iron, steel, nickel
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—Regular Article—
[Materials Physics|
Enhanced Extraction Efficiency of Erbium Lu-
minescence in Erbium Oxygen Codoped Gallium
Arsenide Using One-Dimensional Photonic Crys-
tals Zhidong Fang, Hirotake Kajii, Masahiko Kondow,
Yasufumi Fujiwara and Jun Tatebayashi

[Microstructure of Materials]

Hot Deformation Behavior and Microstructural

Evolution of AA7050 Aluminum Alloy under Plane

Strain Compression Qunying Yang, Xiaoyong Liu
and Guodong Liu

Effects of Heating Rates on Age-Hardening Be-
havior of an Al-Zn-Mg Alloy with Different
Quenching Rates

Mami Mihara-Narita, Kenya Yamashita and Hideo Yoshida

The Effect of Solution Treatment Temperature on
The Interface Microstructure and Morphology of

SiCp/Al-4.2Cu-4.0Mg Composite
Haozhan Wu, Shiming Hao, Pengru Liu, Yutong Liu,
Sitong Cai and Jingpei Xie
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[Mechanics of Materials]

Improved Method for AK Decreasing Fatigue

Crack Growth Test and Crack Closure Measure-

ment—toward Establishment of a JIS Standard
Yoshikazu Nakai and Shoichi Kikuchi

Effect of Ball Milling on Spark Sintering Behavior
of FeB-10 vol% Ni Hard Materials

Yanging Guo, Kazuhiro Matsugi, Yongbum Choi,

Zhefeng Xu and Jinku Yu

Concentration Dependence of Constituent Ele-
ments on Grain Boundary Migration in High-En-
tropy Alloys Kohei Shiotani, Tomoaki Niiyama

and Tomotsugu Shimokawa

Fatigue Fracture Process of Extruded and Heat-

Treated Al-Zn-Mg Alloys under Uniaxial Cyclic
Loading with Positive Stress Ratio

Kazushige Tokuno, Masahiro Hagino, Ken Takata

and Hideo Tsutamori

[Materials Chemistry]
Extraction of Terbium from Terbium—-Iron Alloys
Using Molten Magnesium

Takashi Murata, Tetsuo Oishi and Katsunori Yamaguchi

Screening of Flotation Reagents Based on Adsorp-
tion Models on Mineral Surfaces for Arsenic-Con-

taining Mineral Separation
Taro Kimura, Ken Adachi, Yuki Toma, Ken Higuchi,
Atsushi lizuka and Etsuro Shibata

|[Materials Processing|
Tensile Strength of WC-Ti (C,N) -Cr;C,-Co
Ultrafine-Grained Cemented Carbide
Tomohiro Tsutsumi, Masayuki Takada, Sota Terasaka,
Kiyotoshi Sakaguchi, Noriaki Watanabe
and Hideaki Matsubara

|Engineering Materials and Their Applications]

Hardening of Cu/Carbon Steel Multilayered Sheet

by Quenching Norimitsu Koga, Ryusei Kato
and Chihiro Watanabe

Structural and Magnetic Properties of MnCo,_,
Fe,Ge;-,Si, (x, y=0, 0.5)
Yukinari Sueyoshi, Ryota Kobayashi, Masahira Onoue,
Yoshifuru Mitsui, Rie Y. Umetsu and Keiichi Koyama

[Environment|

Direct Recycling of Nickel-Cobalt-Manganese-

Based Cathode Active Materials from Lithium-Ion

Battery Manufacturing Scrap Using a Dry Grind-

ing and Classification Process

Kento Izumi, Yutaro Takaya, Yosuke Kita, Hiroyuki Akashi
and Chiharu Tokoro

——Rapid Publication——
Enhancing the Delamination Toughening Effect
by Tempering in the Hot Rolled Fe-4Mn-4Ni-3Al-
0.1C steel Linfeng Zhang, Kazuhiro Matsugi,
Zhefeng Xu and Yongbum Choi
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