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——Special Issue on Frontier Researches Related
to Interconnection, Packaging and Microjoining
Materials and Microprocessing for Such Materials

-Part 11-

Tkuo Shohji and Yoshiharu Kariya

Preface

Evaluation of Fatigue Crack Propagation Behav-
ior of Pressurized Sintered Ag Nanoparticles and
Its Application to Thermal Fatigue Life Prediction
of Sintered Joint Takahiko Sato, Yoshiharu Kariya,

Hiroki Takahashi, Taishi Nakamura and Yuki Aiko

Development of Polyester-Modified Epoxy Resins

for Self-Organization Soldering
Shinji Fukumoto, Keisuke Yoshida, Yosuke Mizokami,
Michiya Matsushima and Kozo Fujimoto

Effect of Specimen Size on Toughness Evaluation
by Charpy Test (Rapid Publication) Tetsuya Ando,
Norifumi Ito, Wataru Inagaki and Naofumi Nakazato

Measurements and FEM Analyses of Strain Distri-
bution in Small Sn Specimens with Few Crystal
Grains Takumi Sasaki, Atsushi Yanase, Dai Okumura,

Yoshiharu Kariya, Masaaki Koganemaru and Toru Ikeda
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Evaluation of Fatigue Crack Propagation of Sn-
5.0Sb/Cu Joint Using Inelastic Strain Energy
Density

Yuta Nakajima, Keisuke Ono and Yoshiharu Kariya

Tensile Behavior and Superplastic Deformation of
Sn—-Bi-Cu Alloy

Junpei Umeyama and Akira Yamauchi

Effects of Ni Addition to Sn—5Sb High-Tempera-
ture Lead-Free Solder on Its Microstructure and
Mechanical Properties

Tatsuya Kobayashi, Kohei Mitsui and Ikuo Shohji

Compound Growth due to Isothermal Annealing of
Cu-Clad Al Wire
Takeshi Kizaki, Minho O and Masanori Kajihara

Influence of Silica Filler Addition on Fatigue

Crack Propagation Rate of Underfill Resin
Jun Ishibashi, Yoshiharu Kariya, Toshiyuki Satoh,
Toshiaki Enomoto and Hiroshi Yamaguchi

Effect of Bi Addition on Tensile Properties of Sn—

Ag—Cu Solder at Low Temperature
Yukihiko Hirai, Kouki Oomori, Hayato Morofushi and
Ikuo Shohji

——Regular Article——
[Materials Physics|
Conversion of Magnetic Freedoms into Atomic
Configurational Freedoms within the Cluster
Variation Method Ryo Yamada and Tetsuo Mohri

[Microstructure of Materials]

Difference in the Effect of Cold Working and Tem-

pering on Microstructure of Mod.9Cr-1Mo Steel
Yoshiki Shioda, Keiji Kubushiro and Yoshinori Murata

Effect of Solidification Rate on the Microstruc-
ture and Strain-Rate-Sensitive Mechanical Behav-
ior of AlCoCrFeNi High-Entropy Alloy Prepared
by Bridgman Solidification
Xutao Wang, Yakai Zhao, Jinlian Zhou, Yunfei Xue,
Fanggiang Yuan, Lili Ma, Tangqing Cao and Lu Wang

Representation of Nye’s Lattice Curvature Tensor
by Log Angles

Ryosuke Matsutani and Susumu Onaka

Alignments and Orientations of MnSn, Phase dur-
ing the Solidification Process of Sn—Mn Alloy un-
der a High Magnetic Field

Lei Li, Yuantong Bi, Hui Zhang and Jianzhong Cui

Influence of Minor Sc¢ Addition on Microstructure

and Mechanical Properties of Extruded Al-7Zn-

2Mg-1.5Cu—0.1Zr Alloy in T6 Heat Treatment
Qing-Yan Zhu, Li-Jia Chen and Xiao-Ran Huo

[Mechanics of Materials]
Fatigue Property and Design Criterion of Cast
Steel for Railway Bogie Frames
Taizo Makino, Yoshiyuki Shimokawa and
Miyuki Yamamoto
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Crystal Plasticity Analysis of Microscopic Defor-
mation Mechanisms and GN Dislocation Accumula-
tion Depending on Vanadium Content in § Phase of
Two-Phase Ti Alloy
Yoshiki Kawano, Tetsuya Ohashi, Tsuyoshi Mayama,
Masatoshi Mitsuhara, Yelm Okuyama and Michihiro Sato

Effect of Friction Stir Processing on Hardness
and Microstructure in La-Based Bulk Metallic
Glass Composites Xiangyun Zhang, Dong Jiao,

Shixia Li, Chunyan Li and Zizhou Yuan

Creep Behavior in Pure Magnesium at Room Tem-
perature Tetsuya Matsunaga, Hiromichi Hongo and
Masaaki Tabuchi

[Materials Chemistry|
Simultaneous Recovery of Zinc and Manganese
from Cadmium-Containing Mixed-Battery
Leachate by Separation and Purification Process
Dong Ju Shin, Sung-Ho Joo, Dongseok Lee, Jin-Tae Park,
Dong Joon Min and Shun Myung Shin

Desilication of Highly Acidic Titanyl Chloride So-
lution for the Production of High-Purity Titania
Pigment from a Spent Selective Catalytic Reduc-
tion Catalyst Gyeonghye Moon, Yeon-Chul Cho,

Jin-Young Lee and Jungshin Kang

|[Materials Processing |
Ultrasonic Reflection Characteristics of Wrinkle
in Sheet Metal Forming —Evaluation by FDTD
Analysis and Ultrasonic Measurement Using
Model Specimen-— Yuji Segawa, Takuya Kuriyama,
Yasuo Marumo, Taekyung Lee, Yasuhiro Imamura,
Tomohiro Nonaka and Yutaka Sakata

Measurement and Functional Approximation of
Peening Intensity Distributions
Takahiro Ohta and Akiko Inoue

Microstructures of Cemented Carbide Dipped in

Molten High Chromium Cast Iron

Akihiro Shibata, Mamoru Takemura, Mitsuaki Matsumuro,
Tadashi Kitsudo, Toshiaki Hase and Hideto Matsumoto

Effect of Sintered Reinforcement on Characteris-

tics of MWCNT-Reinforced Aluminum Alloy Com-
posite via Friction Stir Processing

Tomonobu Owa, Yasuo Shimizu, Shoji Kaiume and

Yoshio Hashimoto

Optimum Temperature for HIP Bonding Invar
Alloy and Stainless Steel

Takashi Wakui, Hideaki Ishii, Takashi Naoe,

Hiroyuki Kogawa, Katsuhiro Haga, Eiichi Wakai,

Hiroshi Takada and Masatoshi Futakawa

Three-Dimensional Glass Furnace Model of Com-
bustion Space and Glass Tank with Electric Boost-
ing Luyao Li, Huey-Jiuan Lin, Jianjun Han, Jian Ruan,

Jun Xie and Xiujian Zhao

The Effects of Settling Time on the Quality of

Fluxless Mg-Nd-Zn—-Zr Melt Preparation

Yanyan Huang, Chengzhi Yang, Jili Zha, Siyuan Long and
Hanxue Cao

|Engineering Materials and Their Applications]
High-Temperature Thermoelectric Properties of
Pr;_.Sr,FeO; (0.1<x<0.7)

Hiroshi Nakatsugawa, Miwa Saito and Yoichi Okamoto

Heat Treatment Effects on Electrical Resistivity
of Spinel Ferrite Layer for Powder Magnetic Core
Junghwan Hwang, Seishi Utsuno and Ken Matsubara

FeNi and Fe;(N, Magnets Prepared Using Leach-
ing Takayuki Kojima, Satoshi Kameoka,
Masaki Mizuguchi, Koki Takanashi and An-Pang Tsai

Fabrication and Thermoelectric Property of Biggs
Sbg.12/InSb Eutectic Alloy by Melt Spinning and
Spark Plasma Sintering Mohd Natashah Norizan,

Yuji Ohishi, Ken Kurosaki and Hiroaki Muta

Enhanced Thermoelectric Properties of Ga and Ce
Double-Filled p-Type Skutterudites
Jungmin Kim, Yuji Ohishi, Hiroaki Muta and Ken Kurosaki

Effect on Electrochemical Properties of Phases in
AB-Type Zr-Ti-Nb-Ni Alloys as Nickel-Metal

Hydride Batteries
Akihiro Matsuyama, Hironori Takito, Takumi Kozuka,
Tomoyuki Takemoto and Hiroshi Inoue

Environment

Solvent Extraction Separation of Silver(I) and
Zinc (IT) from Nitrate Leach Solution of Spent Sil-
ver Oxide Batteries with D2EHPA

Sung-Yong Cho, Won-geun Lee and Pan-Pan Sun

——Technical Article—
Novel Ferritic Stainless Steel with Advanced
Mechanical Properties and Significant Magnetic
Responses Processed by Selective Laser Melting
Shang Feng, Chen Xiaoqiu, Zhang Peng, Ji Zuchun,
Ming Fei, Ren Shubin and Qu Xuanhui
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WoEs 2,362,887 1,455,117 907,770 | DFEsE &3, HFIRT IV — T Hak
AR B S 712,723 1,034,802 —322,079
YIVTHINFV ARE S 2,500 90,376 —87,876
EEEi AR R A 2,418,354 1,366,582 1,051,772 | 1k - A5 mE g
LA - PR R 1,855,081 2,428,469 —573,388 | B E 4
X¥ - BEXE 9,917,778 8,446,434 1,471,344
AERIF Y 2,591,230 2,403,740 187,490
JRIAR 1182 198,230 153,296 44,934
TEFE A 437,364 379,723 57,641
foE Bt 86,640 172,610 —85,970
SHERNEASE 1,505,708 1,314,427 191,281
FEEE 876,393 783,830 92,563
FATERRE TR 37,091 6,902 30,189
EL LNt 15,575 3,500 12,075
Fh B 75,422 71,540 3,882
bR HE 464,947 269,838 195,109
BIEARKTEE R 57,167 29,420 27,747
WHgeHii oy o5 Bt 426,445 259,800 166,645
hik B 211,390 184,940 26,450
oy E 13,236 4,521 8,715
R - BFHSE 305,497 226,053 79,444
BNy AEE 61,510 92,220 -30,710
WAREE 411,094 207,500 203,594
FTOHE 50,821 4,521 46,300
o EET 1,448,355 1,436,281 12,074
A CE R 293,139 156,444 136,695
7 a—# 147,136 0 147,136
TR - R ER 203,388 285,328 —81,940
EEEES 44,676 48,252 -3,576
TEE 18,788,263 16,619,391 2,168,872
KR4 5,182,458 4,807,478 374,980
SEIRAS 396,459 306,590 89,869
fEFIE e 874,726 759,444 115,282
Bk 812,053 539,719 272,334
TR 3,957,914 3,625,003 332,911
1S PR 548,062 413,521 134,541
PR 299,562 251,868 47,694
THREMT 2Rl e 163,537 139,680 23,857
THRES L 58,006 19,466 38,540
R 43,200 0 43,200
FIV il 4 A 2 19,411 146,050 —126,639
KBk 40,899 44,048 —-3,149
EER 518,400 518,400 0
CRERE 14,502 7,318 7,184
B 20,046 140,322 —120,276
FBLATE 3,094,900 2,784,100 310,800
P F ROk 116,249 135,265 —-19,016
Y AES 0 12,000 -12,000
VAT NE 445,854 189,606 256,248
Tt 1,512,000 1,548,298 —36,298
FE5 2418 44,675 48,252 —3,577 | & D D> bk A&at 5.
Mty 625,350 182,963 442,387
REBEmR 180,265,895 | 171,735,191 8,530,704
B A SRARAHR SR 21,520,444 22,871,934 | —1,351,490
e RS 0 0 0
WHARR IR 21,520,444 22,871,934 | —1,351,490
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(DB E IR
QEENER
[i] 7 4 E BR AR 0 0 0
EENER 0 0 0
LR E MR 0 0 0
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R R 2 OV 30,380 30,380 0
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— i IE R E N OIRE 1,900,000 1,900,000 0
L HRte T IERk A AR R 180,380 430,380 —250,000
IEEERMENRE RS 446,632,786 | 446,202,406 430,380
e IERMERES 446,813,166 | 446,632,786 180,380
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Bt H ERE S wi E B b 23
1. EEDH
1. FEEE
WETHS 104,123,718 99,804,896 4,318,822
F NI 2,978,497 3,216,832 —238,335
PN E 3,559,374 4,455,763 — 896,389
BfE5 244 -193,857 —167,303 —26,554
i 754,817 1,477,674 722,857
s 6,028,522 5,528,387 500,135
DM EYE P 11,336 0 11,336
EYE PE G Et 117,262,407 114,316,249 2,946,158
2. [EEHE
()& P
ERERA 5 |24 68,456,864 64,492,270 3,964,594
WM AN | 247 7,453,792 5,564,735 1,889,057
FIFTEH2EE 4 305,000,000 305,000,000 0
SRR &2 b e 128,450,000 128,300,000 150,000
WY BEAHERS 306,500,000 306,500,000 0
EiHE - BELRELTES 0 18,330,000 —18,330,000
FEI B 2 B HE il T 3,500,000 2,500,000 1,000,000
A - RS 269,797,262 269,756,798 40,464
P - R F LR S 30,000,000 0 30,000,000
I B AT A T 4 102,000,000 102,000,000 0
K - TR EES 50,000,000 50,000,000 0
FEEES 11,510,000 11,510,000 0
et BE & 7,000,000 7,000,000 0
BTE - BRETES 54,000,000 54,000,000 0
BN - N AEE S 15,000,000 15,000,000 0
WMARHES 35,000,000 35,000,000 0
M EEES 103,853,166 103,822,786 30,380
HrEE A 1,497,521,084 1,478,776,589 18,744,495
(2)% DA E EE PE
%50 i 745,386 483,000 262,386
EAfitiea| L2 ) — 570,460 —482,999 — 87,461
U—A {2 5,279,904 4,898,880 381,024
AT 0 R 5 4R —1,180,440 —2,303,640 1,123,200
Nt AR 6,025,290 5,381,880 643,410
A (0 R 5 H4E —1,750,900 2,786,639 1,035,739
VIR LT 9,201,840 7,390,680 1,811,160
AT 0 R 5 4R -6,883,332 —5,081,736 -1,801,596
U—A VT FITT 1,185,840 1,185,840 0
WM R AR — 355,752 —-118,584 —237,168
N0 B v e g 10,387,680 8,576,520 1,811,160
HEAliRizes ] —17,239,084 -5,200,320 —2,038,764
TE a0 AKE 50,300 50,300 0
% 4 2,400,000 2,400,000 0
F O E BB R AT 9,873,286 8,421,741 1,451,545
& B PE A et 1,507,394,370 1,487,198,330 20,196,040
BREART 1,624,656,777 1,601,514,579 23,142,198
I. fAFEOH
1. mEhAE
K4 2,847,052 1,216,814 1,630,238
A%z 4 47,637,086 51,276,079 —3,638,993
FHY £ 6,923,641 8,705,162 —1,781,521
) — AW 1,117,152 1,053,648 63,504
A AT 58,524,931 62,251,703 —3,726,772
2. BEEARE
1 — A& 3,812,400 2,608,848 1,203,552
BERAA 5 244 68,456,864 64,492,270 3,964,594
& E A Aat 72,269,264 67,101,118 5,168,146
AfEAE 130,794,195 129,352,821 1,441,374
. IERRMEOH
1. JEEIERRMBE 446,813,166 446,632,786 180,380
Hrr4 446,813,166 446,632,786 180,380
(5 BB PE ~ DT X4%E) 446,813,166 446,632,786 180,380
2. —fRIERRM 1,047,049,416 1,025,528,972 21,520,444
—fil IE B PE 1,047,049,416 1,025,528,972 21,520,444
(5 BIREG DT 24%H) 982,251,054 967,651,533 14,599,521
IERRI P &5t 1,493,862,582 1,472,161,758 21,700,824
A8 LU IE R EE &t 1,624,656,777 1,601,514,579 23,142,198
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| 019FEWNXZFEE |
20194E3 A 1 A2 520204F 2 A29H £ C (HAZ : F9)
Bt H YO | WEETEE | W W i
I  —MRIEBREATEREB DER
1. BEEROL
(DR EINE
SEAEERR 25,137,956 25,134,159 3,797
BEEEZRFE 25,137,956 25,134,159 3,797
JBIAA 5 | 48 PE 698,050 698,089 -39
UM B 05 | 247 1,113 817 296
FIfTFEE S 6,391,250 6,391,250 0
FIFT SRR B A (T 25,660 25,620 40
S - WESFREES 5,991,625 5,991,625 0
S - HAHELRES 4,166 4,166 0
WA - PR EES 5,290,464 5,290,464 0
A - PR ER A S 3,000 0 20194FFF L 1 B
FEI B A A2 T 4 1,734,000 1,734,000 0
A UL 4 500 0
K - EREEES 1,050,000 1,050,000 0
FREES 235,503 235,503 0
WFIeRT )55 B 119,000 119,000 0
RRNE - BFESFER 842,625 842,625 0
B - Ny AEE S 255,000 255,000 0
HWAREE® 595,000 595,000 0
o EE&E S 1,901,000 1,901,000 0
SRASSE 110,000 90,000 20,000
S N 110,000 90,000 20,000
SHMEE 66,900,000 67,450,000 —550,000
EEZMEE 35,200,000 35,750,000 —550,000 | 1F B
BT WA 3,040,000 3,040,000 0
HEFF B2 A 27,800,000 27,800,000 0
NHEZ BT 860,000 860,000 0
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Bt H YO | WIEETEE | W W i
FERE 94,640,493 96,703,953 | —2,063,460
FIFTEHEN A 52,096,293 56,767,153 | —4,670,860
SRR IS 2,134,490 2,325,750 —191,260
ET R g e 3,565,200 4,980,320 | —1,415,120 | A5 4 vV —F L
WL RERE TR IS 10,072,480 10,961,960 —889,480 | &5 A vV v —F UL
SARBIRN SIS 2,431,800 3,754,800 | —1,323,000 | Bl
SRERIR - FAEIN 840,000 2,556,000 | —1,716,000 |+ 5 4 vV +—FIAL
RSCEE RN - IS 23,124,000 22,500,000 624,000 | BRI AEHE
RUEE =N hees 5,544,000 5,304,000 240,000
M - BUROSIBFI 2,111,496 2,111,496 0
SEALE AT Y U — R 2,036,867 2,036,867 0
HATARILE 235,960 235,960 0
HRE  BEAEENR 36,605,000 34,032,800 2,572,200
AL B INE G 17,849,500 16,791,500 1,058,000 | Z Nl _-iF
ARSI 8,914,700 8,811,500 103,200
FEKEBBE I EBE 740,800 861,000 -120,200
LRFLY VRV ABINENLE 900,000 0 900,000 | 3/ ViR A
SR/ IRY Y A TR 10,000 10,000 0
3RS 1,530,000 1,660,000 —130,000
Y IF—FF AN 30,000 30,000 0
el e = N g 3,870,000 3,178,800 691,200 | Hes R B
S - EAE IS 2,200,000 2,200,000 0
S - A EAHERIUGS 560,000 490,000 70,000
HE - MIRBENE 3,520,000 2,880,000 640,000
FA - BRIEE IS 3,520,000 2,880,000 640,000 | BEEHIIS S AR
K% - RHEENE 2,419,200 3,024,000 — 604,800
A - BRRHRS 2,419,200 3,024,000 —604,800 | FrE:AlT - HIAHHE
ST EE 600,000 0 600,000
U7 A SRR R 500,000 0 500,000 | FKIHGH BEA 2 BIRL
2 M e R B B 4 100,000 0 100,000 | J& FIBAZEBN I
ThRailEE 0 1,500,000 | —1,500,000
ZAES 0 1,500,000 | —1,500,000 | 20174F & F &
SRS 0 0 0
ST 0 0 0
M2 379,375 399,375 -20,000
ZHFIE 800 800 0
M2 378,275 398,275 —20,000
SEASEFI I, - HES 300 300 0
EE N 187,767,824 | 191,277,487 | —3,509,663
QREER
e 174,714,980 | 176,012,446 | —1,297,466
FIITEESE 86,145,076 91,471,313 | —5,326,237
KR4 25,510,000 25,038,534 471,466 | %k Bk
SR IAA 122 1,460,000 2,231,679 — 771,679 | %50k B
TEFEA 6,700,000 3,848,812 2,851,188 | Tk B4
LTI 26,678,076 27,082,763 — 404,687
SRR ¢ 3,905,524 8,377,580 | —4,472,056 | 5 A vV v —F UL
WCCRETIATE: 15,352,576 16,703,045 | —1,350,469 | A5 4 Y+ —FIAk
AR T 6,538,900 8,188,900 | —1,650,000 | H4Nill FI il s K8t
HHS BESEXE 54,032,810 53,022,307 1,010,503
KRR 15,306,000 15,023,120 282,880
RIRAA 122 876,000 1,339,007 — 463,007 | %50k B
TE RS A2 4,020,000 2,309,287 1,710,713 | Bk E 1
A K BT 23,924,600 24,680,933 — 756,333 | &8
WA SBH S 1,540,000 1,820,000 - 280,000
K% AR 230,700 264,660 —33,960
By Ry ABAMER 1,394,770 50,000 1,344,770 | ¥ v/ R A1
3 —PafEE 1,702,740 2,115,300 —412,560
RSB 0 0 0
WIS - W b 5,038,000 5,420,000 —382,000
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HE - MREXE 23,057,094 20,772,603 2,284,491
KRR 2,551,000 2,503,853 47,147
SRR 782 146,000 223,168 -77,168
T FIRE 670,000 384,881 285,119
[ESBEEARIRE Sz R e 51,500 1,500 50,000
HAT 48 285,984 269,590 16,394
FORRgmE T B 202,500 862,500 —660,000 | EE £
Bt B & 1,000 197,000 —196,000
AEREE S 150,120 1,715,240 | —1,565,120 | ZE LW
BRI LEE B 190,000 190,000 0
AR RS 8,069,570 5,518,826 2,550,744 | 73 BHEIC & 5 5 BHEB)E Y
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e =B e ¢ 1,327,250 1,327,250 0
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Eger A iz B 2% 2,511,670 1,592,295 919,375 | S v 3 2 VEARE, PRICM-10JRiE
LI - PR 2,422,000 2,103,000 319,000
R¥ - BEXE 11,480,000 10,746,223 733,777
FERIF Y 2,551,000 2,503,853 47,147
SRR 722 146,000 223,168 —77,168
TEFE A 670,000 384,881 285,119
s AT 232,000 201,000 31,000
FHRERNEERE 1,950,200 1,876,231 73,969
e 940,110 904,110 36,000
FATEBRE T 14,500 26,500 —12,000
M E 14,500 0 14,500
B E 80,090 20,050 60,040
FlpAsE E 1,258,400 1,626,780 - 368,380
BB EHE 234,200 199,850 34,350
WFIeR i h o B 527,500 323,550 203,950
Dt E 181,800 21,800 160,000
55 B 13,050 20,050 17,000
BERNE - R HSE 272,950 257,950 15,000
BN N B 54,700 19,700 35,000
AR EE 412,700 419,700 —17,000
FTHHE 4,700 4,700 0
N EEE 1,389,750 1,380,750 9,000
A OCH R 203,100 17,100 186,000
7 ra— 43,750 26,500 17,250
TIERY - EhEEE 285,000 288,000 —3,000
TEE 18,049,400 19,073,746 | —1,024,346
KRR 5,102,000 5,007,707 94,293
EAA 782 292,000 446,336 —154,336
TEFE A 1,340,000 769,762 570,238 | kBB
B i 830,000 825,000 5,000
TE A M 2,750,000 2,750,000 0
3 15 880,000 1,526,715 — 646,715 | 20174 [ S
TR 0 e 300,000 251,868 48,132
THREAT 2R 0 45,000 45,000 0
IHRES 430,000 423,750 6,250
(554 10,000 10,000 0
ElE N 240,000 490,377 —250,377
SE KR 44,000 41,189 2,811
R 518,400 518,400 0
TRERE 13,000 4,345 8,655
L EiE 20,000 126,000 —106,000
BT 2,780,000 3,291,000 —511,000 | PRICM-9 75 L
P F ROk 113,000 108,976 4,024
T ARG 80,000 78,685 1,315
VAT NETIER 242,000 338,933 -96,933
Tt 1,550,000 1,546,531 3,469
Mty 470,000 473,172 —-3,172
wEBMA 192,764,380 | 195,086,192 | —2,321,812
ST B S AR AR E R —4,996,556 —-3,808,705 | —1,187,851
ELaliiEae:d 0 0 0
YRR —4,996,556 -3,808,705 | —1,187,851
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EENER 0 0 0
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FITERE R & 100,000 100,000 0
— i IE DRIV PE N OIREHH 1,901,000 1,901,000 0
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