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Fatigue Crack Growth Behaviors of Coplanar and Non-coplanar Precracks

A. Toshimitsu Yokobori, Jr and Go Ozeki

Abstract

The pioneering analyses on the mechanical interaction between coplanar and non-coplanar pre-existing
cracks have been conducted, however few researches have shown experimentally the interacting behavior of
the fatigue crack growth for these cracks. Especially, there are no researches, that investigated the effect of
the interaction between these cracks on the fatigue crack growth behavior by comparing the experimental re-
sults with results of analysis for the same mechanical model. In this study, using the experimental model,
that is clarified the effect of mechanical interaction on these cracks obtained by the mechanical analysis, an ac-
tual fatigue crack growth test was conducted and the estimation method of fatigue crack growth rate (FCGR)
under these mechanical interactions was clarified. As a result, the effect of mechanical interaction on the ex-
perimental result of the fatigue crack growth coincides that that obtained by the analyses until coalescence of

these two cracks however, after coalescence of these cracks, FCGR of the coalescence crack is in good agree-

ment with that for a single crack with the same length of the crack.

Key words : coplanar crack, non-coplanar crack, mechanical interaction, fatigue crack growth, multiple
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Deteriorated Characteristics on the Fatigue Strength of Dissimilar A6061/Galvannealed
Steel Joints Fabricated by Friction Stir Spot Welding

A.Toshimitsu Yokobori, Jr", Toshihito Ohmi®, Go Ozeki", Ikuo Shohji®’,
Tsutomu Katsumata® and Toru Matsubara®

Abstract

This study aims to clarify the deteriorated characteristics on the fatigue strength and to establish a non-
destructive measurement method of the fatigue residual strength of dissimilar A6061/Galvannealed Steel
joints fabricated by friction stir spot welding using the Micro Slurry-jet Erosion method (MSE method). In
the relationship between applied bending moment, M and load cycles, N (M-N diagram), when the number of
load cycles to failure was less than 10° cycles, the bending fatigue fracture in the A6061 matrix or the interfa-
cial fracture by bending stress accompanied with precursory interfacial separation occurred. In contrast,
when the number of load cycles was more than 10° cycles, the interfacial fracture by bending stress was domi-
nant.

Furthermore, after fatigue loading, the grinding resistance obtained by the MSE method at the neigh-
bourhood of the joint site was found to remarkably decrease. That is, the residual fatigue strength of the
GA980 and A6061 matrix at this part decreased. Therefore, it was also clarified that at the not only the in-
terface of the joint site but also at the neighbourhood of the joint interface of the GA980 and A6061 matrixes,
the selective progression of fatigue damage occurred and it will be also one of dominant factors of fatigue frac-
ture for this material. These results obtained by this study show the possibility of predicting the fatigue life
of the dissimilar A6061/GA980 joints fabricated by friction stir spot welding from the M-N diagram by GA980
or A6061 matrix itself. Furthermore, in the outer surface of A6061 matrix at the neighbourhood of the joint
site, that is the opposite site of the joint interface, after fatigue loading, the grinding resistance obtained by
the MSE method at this part was also found to remarkably decreased. This result means that nondestructive
prediction of fatigue deterioration is possible by the MSE method.

Key words : FSSW, A6061, galvannealed steel, bending fatigue test, MSE method, fatigue damage

CLBEFETH Y, BEEHTHLT VI =
B A L BRSRTR 7 &0 RREORL & 0 B L
B AL, ML DY — VEHE SNTwZ, TOREE LT, BHOREEE TS
I LA, BEERCHE A RILSECEMEA S AV D EPBAROLIA DRI LA 5

1. #

il

TR RIm A A EsesEME  (Adavanced Comprehensive Organization Teikyo University)
toshi.yokobori@med.teikyo-u.ac.jp
** M LAFK%: (Shonan Institute of Technology)
*EE BB K (Gunma University)
REEE OV A Y (#) (Palmeso Co., Ltd.)
EfRsf af 648 H 26 H
H AR REE 2 2xak (2024) H58% 1,295



ESE  AAMBBERRE,

15

Vol. 56 No. 1,2, (2023), pp. 6-12

JEEFR S [IRFELHIFRNT 12 D\ 7K SR LU o AT

F & MUEEDL KRBT, BRI AVHORE)

P6 RN 1 B H OfihD i

=)
i

ik

Thbt, BEAREIEHARE RS LT 5
RFEPHARTT R Y, ZN % o T Table :U1b
LTwat,

Thabb, BREARELINDAR e LT 5
REPHARENI R LY, Ehk o, TERALL T
\/‘Zyle')o

P7 #ERJED 2 EBEEE O E

i

1]
>

7

Tul

1E

JB§ £ 57BN ER 1L, 3.5%Nacl KA TEBRIE T T, #it
I UE, 0.25 Hz TIT\W, ERE L 4°C TIT o
7o KEF v — VBRI, FEHESPIRET LT
FRAMO T TKRET ¥ =Y SN/ EC(T) #
Bl & KFETF v — V%, R CTHETRBREIT-
2o KEF ¥ — VI3 4°C, 6B TH B, KE
F v — VHBOMES Fig. 2 1253, 72,
L7zl oRikig, A E £270.8 mm,
IR 20.8 mm O/NE C(T) BERTH 5, h
% Fig. 3 1R

A 57 ERIE, 3.5%NaCl KB ERIE T T, #
B LRI 0.25 Hz & L, &WRE L 4°C TITo
720 KEF ¥ —VHERIE, HEEOSPRET L
FHEMOT TREF v — T EN7/NHC(T) 3
Bl & KHETF v — Utk R CTRETRBREIT-
2o KEF ¥ — V&M1210°C, 96 B TH %,
KFEF v — VRBOMES Fig. 2 1287, £72,
fEH L7235 oL, SRR TE £ 27 0.8 mm,
M 20.8 mm D /NEL C(T) #BEHTh b, i
% Fig. 3 12" 7

s iE
Table 1  Static mechanical properties. Table 1  Static mechanical properties.
Yield stress | Tensile stress | Elongation Tensile stress Yield stress Elongation
(MPa) (MPa) (%) (MPa) (MPa) (%)
= 930 = 785 =15 = 930 = 785 =15




16

i ik
10! — — 10! — e
= 2
g, Fatigue crack growth simulation 2 Fatigue crack growth simulation
B o Hydrogen condition =E o] Ilydrogen condition
£ E
2" -
S 100F (I ) B RER d
= a P IT  Tas 3 da/ _ 2 0481
s o/ ) =3.16710% I | (@) =316x1077
= ©=~o- E ©-o-
E =
z ES
=] =
5
foR T2 S . - E" 10" - -
2 £=107"/s 2
5 _ * ko 5 N
e[| ssrimmes 2 SSRTELER $AkE
g £=3710"/s £=8710"/s E £-3x107/s £-8x10"/s
g2 =610, . [=167"10'Hz o2l =6x107T1z £ 167x10'Hz
E 1072 107! 10° 107 107 10" 10°
Load frequency f. Hz £=10"%/s Load frequency f, Hz
Fig. 8 The relationship between (da/dN) ., and | Fig. 8 The relationship between (da/dN) ., and
load frequency, f obtained by the analysis. load frequency, f obtained by the analysis.
s ik
m"}_ - — 10° i —
o L [ 'atigue crack growth simulation . : e .
El v Air /=117 s O A
Sl A Ans g o AmlH
2l Alr, ] . . o _ |
g10 & Corrosion(3.5%NaCl), £=0.25Hz g0 ° ﬁ“ﬁ’gﬁ(f{fu’{ ‘,‘f;fs)’f 0.25Hz
., o Hydrogen, /=0.25Hz = ycrogen, J—7.2072 |
3 [a/ ) =10x10° 2K 3 (da LOX10™AK*
= 102 S dN e, ~ HU* 4 1S 102V aN ., 0% -
LF] A k1]
& - o 118 I ]
= é = 21x107 AK"
s W" 4 | 2107k v
=Ti] | A al 4
" ¢
=~ o
2 10 \ 2 10k o
13"',, i | g: ']_.,-, =5.6x10* K7 |
£ =
l“.j | N 1 | TR ]0-5 1 1 | 2 | I
) 20 40 60 80 100 20 40 60 80 100

Stress intensity factor AK, MPa m'?
Fig. 9 The experimental relationship between fa-
tigue crack growth rate and 4K of small C(T) speci-
mens for SCM435 steel under atmospheric, corro-
sion and hydrogen environment conditions.

Stress intensity factor AK, MPa m 1z

Fig. 9 The experimental relationship between fa-
tigue crack growth rate and 4K of small C(T) speci-
mens for SCM435 steel under atmospheric, corro-
sion and hydrogen environment conditions.




(= 1

. AREBEZICDOWVT

(1) ZEEEEER
T 984-0011
BT X AT o HIGAT 8-45
SR R DRI R 2 A
022-288-5555
(DL EAERE Y )

7272l RESEARRARSG

T 173-0003

FHHRAG XN 2-21-1

TROKE SR AR A — 7oA N—T a3 VEF BRAFgEE AT
HARB BB 22

03-3964-1935

toshi.yokobori@med.teikyo-u.ac.jp

T720d, WEFHRE -

T 980-0011
MEHHEX FA21TH17-18 #5848 E L 505 52
I AHT R R 4%

(2) SEFER & BINEIR
R B RERI R St (R (1) Fe#R)
TEL (022) 288-5555, FAX (022) 288-5551
Y pE B, KR EA
RASEAT
A . B HERIT ST B3N
5« 5286417
R . AARMEGRESS BISE ME Ft

i



18

II. AZHRHER

[$EME— MR BRI T DM IRIIERE AR E ]
— AAFMIRERS 129 TESE%E —

H ARSEAM RIS 28 129 TE &R
HOASE : HARP &2 (SN 2511 FAX 022-288-5551)
#5104 F, i 8,000 M+ VHE B, 20K 500 M + THEBL

F—vru—%— AbFTHE, FEFIBRETIZERS, BRE SR - BEW 212 0o &3 5 £k
FHIBVTUE, EERE D O I EBIEA O BRBEE TR COMRMBIEN AR RELZMEL o Tnd, #
ZC, BREEE CORIERMEOIEMELRFHIAART R TH L, LI, INoiEme L ToREH
MZOD OOWHEMMEZ EBRIIIRKD L Z L EHESH R L TERL, Lard, EHREOIISLSOEIREN
DT, ZOFHMIIHRETH S, L7225>C, BRMEHEBIZBWONMIOREBF 2 HWT, 6 FEHS
ND LM TCOREH OBERLELY, CELZ2TBEBVIEECIIT A 2 & TE 5L L) kB BoOREN
BEL Lo TWD, 5, TOHFFITIE LIERL BRI SN EPUETHL, ZD72OICIE,
SR I IR B - TS5 T, LD CTELLZMETCTRAZ EDVETH D,

COL)BRER,S, HARFREEE 120 REXICB W T, M - BRI T ol EkiE
PAZRERERFEDO A KT 4~ (FEMEDRZE) Z2/FHK L, 1983 412 ASTMA470 1 — ¥ —#1 % v ¢, 3l
SUE% (round robin test) # BHfA L 720 19854512, Z odL[@mfze (BBIH) 3T L, ZoOsEEIcE L
THENC Do TRZEBETHRO Y VARV T AL, 05 - F#EMTbNhiz, TR, KIA N7
A4 Y DBIER TNz DWT, TOHA KT LT, 1988 205 1991 £ 12 b 72 - THIDFF
#E LT ASTMA508CL.3 8l (JRFHFH) % FvCabilalbe (55 W% 1 M) 2Thihiz. 208, RRE
OREEDOHRE & E P OFERD 72012, & 5121992 £ 5 1993 4E 127z - CTHmaRER (45 I 4
2 &iT-o720

Z O, KE MPC (Material Properties Council) 7°5 OB.LORYE 72 1), 1988 4E725 USA, UK, KA
OB & 5 HlilEg, KR L TbN/Z L 3EREVLDOTH b,

P EofEERE AEEEOIFEMEICE > TELNHAMOEEE TR E LT, T2 - kB IRE
T oW R EAHE SN2 SNODOEEEZ T DL ONERETH D,
RPFEZEYRAFEFNEZ I, IS T, fir O L TOUIESSEILLRDLLDEEZ b,

[ISHBRE NRAEARRE

HARSAMIRIL S 129 HE S (RE LT RES) 2T104EL EIChIzo TITo 72, B3 ® Round Ro-
lin Test 7 &'12 X 2 IS SEURERE O EREALIZE§ 2 REAMEOREZ L VT L, ZOEHEEDT
FHUTLE L7z EDOTHFAHRTBY EITOT, HEHKIL, TRRABHFART S,

% H . HARFARESE 129 ZEAR

HOAYE : AR RIRE S-S (SRR REIRIR 41 FAX 022-288-5551)

A5 H, FR—T%90 H
€ i : 6,000 P +HER, 25K 500 F + {HE L



19

[Innovative Testing and Estimation Methods of Hydrogen Embrittlement Under Sustained,
Rising and Cyclic Loadings]

HARZARILS 129 TES (MELEHTES) 2HHAEEORRE L) Lo, FfTLE L. &b
DTHFFZHTBY TTOT, HEHIE, TroBHAART S,
% H . HARFEAREA S 129 ZEAH
HOASG . HARMRRE S (EEURIRFIRIRR &1 FAX 022-288-5551)
A5 ¥, #NR—TH110 B
5 Affi: 5,000 9+ {HEBE, 268350 I+ HER

(]
[P RLREE & Rl —— BlER s LIS —
H ARSI R L o b AL R EE 5 129 2 B &l

HOASE « AEGUE IR ERIRR 4L
FAX 022-288-5551
308 R—
SEAM 5,000 P+ BB, 268} 500 I+ 2R

MR OTRIE & BHEOZEIC BV TN 2 W LEHE LTOBRFEETH 5o BIEHSCH
ORI L o 7R R L, EBROLRIIB W TEMLEET CORBEIIHIL L2 E D DD
DL R#HL, MEOMIE LT Z EHBRENORH VO X2 LFITHEL QXL D %\,

7, BIEOWIZEIIEC THLVHEE S EHLN TV 505, BEO L ) (M2 MERRO 720
121X, W7 244 (Concept), Ji:im (Methodology) HSWEETH 5 % 4012 Mat 2 L EAS
H5bo

i R BRI BAR SRR E S % B AR D b 12, FEK D paradigm & 1ZF7% HHES - J kR -
R - BRARBLCEL AETEZORICN—< A - 7 — 0 [REEEGOME] 7 5828
FLOMENEHSIZ, ABENRE L OBBICBWTRRMEERA TV D, ZOET DO HIEOM
ML, VWhWLBIENFORMLERIZOHEEL G2 TW5,



20

[=2—-ZX]
REFHSREEEN

FE A EMLED =D DEFHETEES

BIMEH : 2024 4E9 A3 H (X)), 40 (K

FfiE: HAMESYS

I fit s HAM RSB RS

W B (FE) LARFR, HARBMSS, HARg
Hithsx, 1T 25 A

B OH:202449H3H (k) 9:00~15:30
202449 H4H (K) 9:00~15:55

Y P A v o4 R (A —ViE ZOOM %
)

i B 60%

HOARED : 2024 458 H9 H (&)

BMEHE: T 606-8301  HUABTE 72 1t [X 7 FH 47 Jit MY
1-101
A 2SS [45 43 M LED 72D D
PR REE ] 4R
Email : jimu@office.jsms.jp
TEL : 075-761-5321
FAX : 075-761-5325

E62Mis ERMEYCRYILEERE
BAMEH : 20244511 A 21 H (K), 22H (%)
SR AR ) - 2024429 13 H (%)

F o fl: HAMES

W & (FE) AT L AMES HABWES
HASIEY S, 1305 ¥hs

& M IER - THIZ Y FHIGEE L Y — (LIF
SAEI)
(L PR AR T R BT T 123)
+Webex Meetings |2 & 571 71 v B

HGASE . HAM RS & 62 MFtAa  SimiaiE s
YRI T LR
T 606-8301  HUHR 7 /e BT X H 5% B W]
1-101

TEL: 075-761-5321, FAX: 075-761-5325

E35EEEES L RYY LEEEE

—Lib - Bt XA EBBEIZOHER—
BIfEH : 46412 H20H (&), 21 H (1)
FEEPOARY : SR 64E9H 200 (4)

T HAMHESER

W B (FE) LARES, HAEWES HARSE
BESs, 13h 25 Fnse

M O H:4fM6E12H200 (4), 210 ()
1HH : EEE, —
2 HH : — ek
BHEZ1HBEOHICHE (F714 >~
BRIHEL)

= Y BREERE

1HH (20H): 100 &4 F v > /8 A
UECT 747 At » % —1F 100
FRLaR— IV
2HH QLH): WX 3530
301 %, 306 =
% IHHE2HH TSR Y 50
TIHEET V)
T 182-8585 AULUERAHAR HIAHAR - It 1-5-1
URL : https://www.uec.ac.jp/about/profile/
access/

A HAMBERH 35 MIEEMEY KD 7 A
R
T 606-8301
1-101
E-mail RESYMPO2024@office.jsms.jp
TEL 075-761-5321

B T e B AR B T

2 31 B FS

(M&P2024)

BAfEH : 2024 11 H 1 H (4 )~2024 411 H 3
H (H)

& B BILRY HfEX v %R

F i

AT - AN TRATEES

R EINIEN U
ORI
B ¥ BALES BRFAY—CrRa @

77 AF v 7R3 30 FihHs

55 31 [IBEAAA B - BRI T A R
(M&P2024) FfTZRER
T 930-8555 & LIV LT 7LAR 3190 FF
H
BIIRY: LM Iya— 2
W -
E-mail : mpdconf@jsme.or.jp

A — L X—7 : https://ismempd.com/conferencc/imp

conf/2024



EA9MEEMB L PRI L
F g HAREEM RS
i FEHMZEIIER SR (JAXA) (FE)
W& (P2 : HARES, HAREMY S, w7
FAF v 7 HEIEH 36 Fpe
£ W:202449H 200 (£)~21H (1)
20 H (&) : ##He, BHs
21 H OK): iEs
% R LSRR
T 440-8508 EAGTHACHMN IR 42-1
https://www.toyohashi-cci.or.jp/
MBRHIARE: BREAGMH 2SS R
FH 2L K P
T 112-0012 AR X RIR 5-3-13
INEIT — I3 AF
— AL H AR AR
TEL : 03-5981-6011
FAX : 03-5981-6012

Email : jscm@asas.or.jp

i

2024 £ JCOM ¥ > RI ™ LS INEE

BAMEH : 20244212 H11 H (OK)~13 H (%)

F o fl: HAMRSS

b fi . HAREAM RS VSR, TaE3E

W & (F) HREEMEYS RS,
WALT T ATy 7iax, 1340 s

B H:2024412H11H K~13H (&)

& W REEEBDLE TV
T 656-0023 L& AT /NMES 1053-17

BREAEE  AEEEN  HAMEES
[JCOM T RV 4| £
T 606-8301  HUHR 17 /¢ B X 5 HH S5 g T
1-101
E-mail : jcom2024wakate@office.jsms.jp
FAX: (075) 761-5325
TEL: (075) 761-5321

21



22
HAMPREF R FERERE

1. #FRER
KRsEREOEE BB 1405 13H
RIFREEEDSB TRITIUER S v,

2. BBERE

2- 1 HRERIEIIZERL, WedEmowIhpy

ET 5,

2- 2 WIFERRSCIIMRIRIE R X OB ICRE 3 5 38
SEIC BT AR, SRR & NI BT
LRFEEOFERLLE T 5o

WFZEMERIL B i 9, LWk &
DWTHREHIET 5D D,

3. MEESE

3- 1 WFEsstoBfEIcIE BN, kB L O R
WL L7235 o % (500 RELAN) A L,
PR, W, BEBLUOEEZSOHTO
FESFFEANE LCAaiEs HEE (NE2&D
400 FEAE AR W, 8 30 MR &35,

3- 2 HEEREHIE LTHCE L, BREIINE%E
IEEP ORISR LD LT 5,
ISR 400 55 E R AR DV EREA
B & L L, EXEMITAL Y A THKICS
TWAR=AZIA T LI2bDET 5,

3- 3 ERICIZHEENIEEIT -G B L O
AR 2 W9eRR % (FISCB LU0 #*

[EC S
(B1) RECRFRSPE, BUEH H AR
HUFERT

(Graduate School, University of Tokyo,
Tokyo ; Present address ; Tokyo Research
Laboratory Shinnippon Steel Co.)

3- 4 AXOFE, B, HIZHHTZEE LI,
FNENL L1 111X ) aFEsiMNT,
INLIEFZENTIOFTOE L a~, 2 a3,
E3avihEHELLDOLET D,

3-5 Huaix, O, @), - DX ITHFETEN
L, cix, (), @R, -, D X912k,

3- 6 KBIUEEOKIIR/NRIZIEDEFIZHE
KEOIEBE ST NI —TTET 5,

3-7 M (BELZDHT) BLUORIZ1IOT DO
MET D, PUE ML =Yy == 2T
WZERANL, ZOFFHEKE LTz 21K
WLbobds, G, FEAE LTHE
T hELET BT -OREIREEEMY
WL F9,

3-8 MBLURICEMLI F/ZIEEL - 0LHIC
T afd. 72720, X EOTHELL
LRI L TRT D ET 5,

3- 9 FRHAMOLHIMC Fig. 1 (3L Table 1)
DX IR L CIERET 2 8ET 5o
3-10 SCHRGIAIRE L2 L D AR [

EHR] A RBLOL L2 EDROBIIC
#L, FERSA, MRS, & (F) 5, H

ZELAT 5o

(1)

1) A.A. Griffith, Phil. Trans. Roy. Soc.,
221 (1920), 163.

2) R.Hill, “The Mathematical Theory of Plas-

ticity”, Oxford University Press, Oxford,
1950.
M OMEES, HATADEE L S ICHES S,
3-11 u—<F, FUIXLFE BEsiRiGE
DN FHELRLTVOTE ZHBEIZA <,
A 57)y 7 OEITROTHEIARIZEY, T
2y 7 OGEIROWPE 1R &) Tk % 2
FTIET H. FU ¥ v LFEHRATHA, 7
FTXEEEXZZ 5, RUFELNLFOXG
Licdwieg (R zidCche) K%
R 5, XEMNEBLO TN EDFIIRT
ZOBRIET %o
3-12 JERoIIAH, CD-ROM % #1452 &,
4. SEBLUKRHE
4- 1 RS N7WEam B L UWhgesiho < H
HIZEFGDSARZICEE L2 H E T 5,
4- 2 TIGERRCB L Ul A SRER B S
DRFHR % T8 5o
5. BIRIDEX
T & 2o 72A 12, BN AR 50 SRR
ALTTEV, ZRPEE THLOHAI2IE, 50
AL CHRHS TREI B E 2T £,
BURIVE LR

B | 5078 HArH 100 %6
1 8,000

2 12,000 100 H & 42
3 18,000 1,000 x B % o )4
4 24,000 LR FT,
5 30,000

6 38,000

7 47,000

8 56,000

9 65,000

10 74,000

11 83,000

12 92,000

i, PDF O & A O Y413 173 50,000 1 & 7
N 9, Bkl + PDF ©¥4 1%, 153 30,000 Mo
PDF ¥l = THE 72 L F 35
h T —RIBHE ALY A IR EY / H 30,000 F
BT 5,
LR B, PDF RHEARRAME T3
57 % 1 5HTOmRLrOHEHE LD 9,
Petiamm SOR e A5
T 173-8605 HULTABMNAE X ANE 2-21-1
TR Seimie A W Fe s
F—T A4 I N—= 3 UEM
T W 78 2= S
H AR RS2
E-mail : toshi.yokobori@med.teikyo-u.ac.jp
TEL 03-3964-1935
F7o0d, WEFHR -
T 980-0011 flAEMHZEX 421 TH 17-18
HE5HAEIL 505 52
H AR R
E-mail : yokobori.toshimitsu@lilac.plala.or.jp



BAMHPEES w7 —

23

Efds | FERRLAM

|

o BERL -
2
R | AV ST - RO (BT 7 VRO )
L o | GRS 50 M AL £ A EOMBIIT. BEEL. RO
il ) #53 B
B D Hk i Bictedioadil
I,
5T
R - - FAX - - E-mail
WICEH (1)
SCME (350)
BBOBHE | K Abstract K HommWE) | mEoM | MR B K&
Yok —7— I 5 M G
e % e £ K
X % % % % X % % %
#
%
%

¥ PRI K Tz o TUIIRFTOBTRHEE TSHT S v,
¥ IDOHN—F2a¥—-LTITHHT SV,




24

STRENGTH,
FRACTURE AND
COMPLEXITY

i o gt Strength, Fracture
and Complexity

An International Journal

———
158K 1567206

Editorial Board

Editor-in-Chief Executive Editor

Teruo Kishi A. Toshimitsu Yokobori Jr.
Professor Emeritus Professor Emeritus of Tohoku

The University of Tokyo University

4-6-1 Komabe, Meguro-ku Specially Appointed Professor of
Tokyo, Japan Teikyo University

Tel./Fax: +81 35 452 5006 Advanced Comprehensive Research
Email: nims.advisor@nims.go.jp Organization (ACRO)

Teikyo University

2-22-1 Kaga Itabashi-ku

Tokyo, Japan

E-mail: toshi.yokobori@med.teikyo-
u.ac.jp

Founding Editor Honorary Editor
Takeo Yokobori Alan H. Cottrell



25

Editors

Alberto Carpinteri, Polytechnic University of Turin, Turin, Italy
William W. Gerberich, University of Minnesota, Minneapolis, MN, USA
Jorg F. Kalthoff, Ruhr University Bochum, Bochum, Germany
Takashi Kuriyama, Yamagata University, Yamagata, Japan

Jean Lemaitre, LMT-Cachan, Cachan, France

Yiu-Wing Mai, University of Sydney, Sydney, Australia

Kamran Nikbin, Imperial College, London, United Kingdom

Go Ozeki, Teikyo University, Tokyo, Japan

Yapa D.S. Rajapakse, Office of Naval Research, Arlington, VA, USA
Shinsuke Sakai, The University of Tokyo, Tokyo, Japan

Yasuhide Shindo, Tohoku University, Sendai, Japan

Yuji Tanabe, Niigata University, Niigata, Japan

Keiichiro Tohgo, Shizuoka University, Shizuoka, Japan

Kee Bong Yoon, Kee Bong, Seoul, Korea

International Advisory Editorial Board

Grigory Isaakovich Barenblatt, University of California, Berkely, CA, USA
Janne Carlsson, Royal Institute of Technology, Stockholm, Sweden

Yuri A. Ossipyan, Russian Academy of Sciences, Moscow, Russia

Ashok Saxena, University of Arkansas, Fayetteville, AR, USA

Karl-Heinz Schwalbe, Institute for Materials Research, Geesthacht, Germany
George Webster, Imperial College, London, United Kingdom

Aims and Scope

Fracture has been studied for many years, for instance more than 160 as far as
fatigue is concerned. Even though nanostudies and computational science are
rapidly developing, it and its related problems remain unsolved, such as using
equations expressed in non-linear nano, meso and macroscopic terms with no ad
hoc parameters including time developments. This suggests that fracture may be an
example of a complexity system. Strength, Fracture and Complexity: An International
Journal is devoted to solving the problem of strength and fracture in a non-linear and
systematic manner as a complexity system. It will welcome attempts to develop new
paradigms and studies which fuse together nano, meso, microstructure, continuum
and large-scale approaches.

Whether theoretical or experimental, or both, these are welcome. Presentation of
empirical data is also welcome, as an addition to practical knowledge. Deformation
and fracture in geophysics and geotechnology are also acceptable, particularly in
relation to earthquake science and engineering. Other future problems in fracture will
be accepted as additional subjects.



26

Subscription Information

Strength, Fracture and Complexity (ISSN 1567-2069) is published in one volume of
two issues a year. The subscription prices for 2023 (volume 16) are EUR 283 for
online only subscription, EUR 307 for print only subscription and EUR 164 (US$ 428)
for a combined print and online subscription. The Euro price is definitive. The US
dollar price is subject to exchange-rate fluctuations and is given only as a guide. 6%
VAT is applicable for certain customers in the EU Countries. Subscriptions are
accepted on a prepaid basis only, unless different terms have been previously
agreed upon. Personal subscription rates and conditions, if applicable, are available
upon request from the Publisher. Subscription orders can be entered only by
calendar year (Jan.—Dec.) and should be sent to the Subscription Department of

IOS Press, or to your usual subscription agent. Postage and handling charges
include printed airmail delivery to countries outside Europe. Claims for missing issues
must be made within six months of our publication (mailing) date, otherwise such
claims cannot be honoured free of charge.

Instructions to Authors

For detailed instructions please refer to the author guidelines on our website:
www.iospress.com/strength-fracture-and-complexity#author-guidelines.

Manuscripts should be submitted electronically to the journal’s editorial management
system: https://sfc.editorialmanager.com/.

Colour figures in the print version of the article, Open Access, an Author PDF Copy
without watermark, Author reprints, or additional hard copies can be ordered through
the Author Order Form on our website: https://www.iospress.com/form/sfc-pubfee-
form.

Publisher

IOS Press

Nieuwe Hemweg 6B

1013 BG Amsterdam

The Netherlands

Tel.: +31 20 688 33 55

E-mail:

General information: info@iospress.com
Subscription Department: order@iospress.com
Advertising Department: market@iospress.com
Internet: www.iospress.com



EIEREFHICOVWTO I I&KE

A& BHMERZIT) 2 L2 ) Lz THMEVOLTELREIC
&ofﬁ%ﬂtéb‘z‘oﬁﬁ*%%hi L7256, AR AZDOTHET S5 &
IIZBEHVEL ETFES,

SRS T 2 A SCER MR & BB A Y R U ARSI
WHE SWHNDLLEOELEZITTET, T2, EREHEOL4EN
e % &)W o SIKEE 5 1T % 7% EEST S A2dm CRHE
TWET, 5%, TTEITENNOEBZIRSELE T2 LT T,
B, ARHALEINTFROBEHMKE O TIREATHE 2R
AL, TRUSEBHLAKRT SV, (AREEIAHTT),

H AR} 50 A 25 A A H
A0 B & @
o % gk T %
Fr £ # E G
Bl
TR
i E 4L BT WS ofis

AEHAYE : T 984-0011 fIBTHEMIX ST O HIENT 8-45
4t S8 R R E R Rk X S A A
H A R 4%

E-mail : noriaki@sasappa.co.jp
TEL : 022-288-5555
FAX : 022-288-5551

27



HAM B R 2245 FE Vol. 58 No. 1,2 &
4649 H25H B
4649 H 30 H AT
A st HOR MR R
T 984-0011 A5 T #EARIX ST @ H U HT 8-45
SR B R Rk
TEL 022-288-5555 FAX 022-288-5551
sEFeAr / ERIET 48 SR RRCED R B X 4 AL

(£l 4,000]




	24052044_00目次
	24052044_01横堀
	24052044_02横堀
	24052044_03正誤表
	24052044_04会報
	24052044_05投稿規定
	24052044_06ダイレクト
	24052044_07会員増強
	24052044_08奥付

