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In this study, we attempted to analyze the stress intensity factor (K ) for

a crack of in-plane shear mode using a strain checker and a tensile shear plate specimen. The
strain checker is built in with three friction type strain gauges, and is installed at the
measurement point by the magnetic force of the magnet base of the main body. The slits were made in
the specimen by wire-cut electric discharge machining, and these were treated as the artificial
cracks. The strain at the crack tip is obtained from the strain checker and the specimen, and the K

value can be calculated by applying that value to the analytical equation. Furthermore, the

possibility of this analytical method was verified by comparing the case of using the conventional
2-axis orthogonal strain gauge and the extrapolation value using FEM results. As a result, it was
found that the analysis accuracy is about 10% except for some cases, while suggesting the
possibility of the analysis method using the strain checker.
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Table 1 Variations of specimen

Specimen No. 1 2 13

Distance between cracks L [mm] | 15 | 15 | 20

Crack length a [mm] 20 | 15| 15




3. 3 HERIEER

[ 3 132 TR 81 IEE AWTEARRBR A O~ EB L ORRTH 5. ZoRBA TR, |
RERD & U TE AW DK/ D 2 ENHITHIRO BN LI L DRI TS Y. 3
BRATMEHI AT o U A HiR SUS430 2/ L, P OARBEIZIZ Y A ¥ —F > M2 X D #E0.12mm
DAY v M AR, ZORMMHEBRIMICERKLE R LTS, OT A=V B I OIS EZ 4
WX 2 DK DI &SI, - BRET 50, ERE2EIATIRBRA RO, OFAHRYT
—VOBARIFZOMNPNCHEMNT AN TE, SSICEDAEFATSZ LT, OEo0iER
R C4EFTOMMNAREL 725, KRB & HieM i (=— - 7 K- T48, s un
> RTG-1310) (ZHUY fHF, 500N/min OB IZ L H515E D Z{EH S>>, ZZJehmfIiTic
EUDHOTH%E 200N I L, 7—% v h— CEAUIZSFTEATRL, TDS-540) (ZRoék L7z,
O BABE T A RER 2%t L 3 [\ILLEATV, 2 OB EME &2 T ()@ A U KefizHH L
o 7o, TRES a BIOEHMESE L 2 KEOMNTREEIZKIFTHEBL L7720, £ 1
T 3 FEHORER Akt g s L.

4. HEREFLUVER 800

X 5135 R AW PG A IZ iR AAT & O,® : alL=0.75 (a=15, L=20)

% 200N 3 2000N £ T (EAEZ#OEA L 10 [AAalL=10(a=15 L=15) -
1L 1200N £ C) EF S E7-B0, 2 BhiER gmm.%ﬁ;ggﬂﬁgjiﬂm o
iﬂU\ﬁ‘##* U & Uﬁﬁﬁﬂ?ﬁ?@%ﬁﬂl £5 2 Black ; Strain gauge A ,"f
OFHMEHRTHY, SHES a % 0| T .

15Smm TEEL, *ZMEHE L & 10,15, ¢ 400 | e .
20mm LZELSHZbOERLTHD. # B Prarrs g
B EE TS © (TR PREATERE @ S Ly
A) [MPa]TH L. WTFhoBE&bARMEA £ 200 | ’,2;{',,"/%,’,_2}:’9 - TgT TQT 7
[j:ﬁ}‘_é;jj T a:;(‘dﬂa‘éﬁ/l/[ﬂ:ﬁvjx;fyx -shearo) 8 | "::_‘:’/'-‘::_‘:g:-_:-' f,
HARBIAEE T LTV = L b, & | ol ) N
F77, KB oRNLOTa y b EINAR AT E 0 ke : ' ' ' :
LAULE BT 50, XAE S g b X2 0 o 2 30 4 50 60
R L E D a /L KX 72 HI2oNT Applied shearing stress 7 [MPa]
HABTOT Yy shear DEML TS, Z Fig.5 Shearing strain measured by experiment
g, EAWTERE 4 (X REERE LHR)E 1) 5

DWW I EAWIE TN KREL 25 7= _

DB, <HAT, A HABEA T (E | conscccocoo0000eeAm AR
W 5L, a/L BDELTBHICON, §4
Yx -shear7j§i§jm‘§—5 Z & %Eﬁi}g\f% 5 . I _

06 A5 EANRIEI B BIREAMETE = 8| a2 2,760
WARER 2 4B L 72 IR F AT RS R o ’E

EREAMOTHEZNMDICEAL, KiEE Q5

SMBIEIC L 0 sk AMEMM AR, [T F=0.013r+1.383
17133 M7 o | (400,800, 1200N B) &
L7=. fitfh & oz (B1) 2 KefEosd L

BETHY, ZhoDEEZAFILCOERME = a/L=1.0 (Specimen No.2: a=15, L=15)

Kitheory &35 . 400, 800, 1200N (2535 K 0
heory (FMEE) X2 Z 41, 1.383, 2.766,

41499 MPaVmTH 5. 728, T D O , , , ,
iXa/L=1.0 GBS No.2,a=15,L=15) Fig.6 Theoretical K1 obtained by extrapolation method

DA THD. AR TR Y 2T O using FEM result

0 1 2 3 4
Distance from crack tip r [mm]

Eﬁ)ﬁl‘@Klltheow%ﬂ%wéz.&ﬁi‘T% é 30
BT, RIERFEICLVELNT K 2 |
exp4®ﬂ$$ﬁ%}_§ %@gﬁﬁ—é 71‘:25))7 Ykitc]: hFa _
E e B L. s |
KH exp. KH theory 2_; NS—A
e= [%]  (10) w0 O e e e .
KH theory :
(@)

7 AR T B (AT ) 210 | ‘
LR e LoMEE ST, mompE W | 0®:ai=07s@s 200 (NF A [
D a/L=15 (B No.l,a=15L=10) Sl Iyt BRI
DA VAMTIZITEL10% N OFRZEZR (I E 20 [ White : Strain checker, Black : Strain gauge
S>TEY, BURBITKE THL EE X o 10 20 30 a0 50 60
. 2@ISRY & OS2 A, PR Applied shearing stress r [MPa]

BIOT BT — TV OR— A3 AR S0
¥ 12mm THAICKIL, a/L =15 ORE Fig.7 Verification result of accuracy for K analysis



AT MR L=10mm T 572D, MlOHE & Zehic _X— 2ANE R -7 REL 7o T
WA, ZOZEBRATEECKR TO—REEELLND.

5. HEKE

AWFIETIE, ISR LN RE AWRESGRER A2 VT, N AWE— RIS IR
R KD 2 A 5 & & BT, 2 ERBOT A0 — VI X A MNHE, FEM @i L O
EEHOTH LIV B E &t USBATRS S 2 fGiE LT, £70, SRHES o, TRHMRHE L 25 K
MRS I RIET B EZ B L. ZhETIEONT-MREZ LI TICRT.
1) IR sk L OB R AW I & D Knfi#tr FEE IR R LT,
2) RIEETFIED KT EIL — a2 bR, £10%LINICINE D Z LRI, oA HER
TR X 7.

< GIRSCHR >

1) Berger, J. R., and Dally, J. W., Experimental Mechanics, Vol. 28, No.2 (1988), pp. 142-145.

2) RBIR G, HAKM 0 RS U, Vol.70 (1993), pp. 801-803.

3) Shigeru, K., and Shuichi, F., Proceedings of The 14" World Conference on Non Destructive Testing
(1996), pp. 8-13.

4) B)ID, HAEMFAEE Vol.68, No.559 (1965), pp. 1064-1072.



1 1 0 0

Shimura Jyo, Miyagawa Mutsumi, Kimizuka Masafumi, Kurosaki Shigeru None

Experimental Stress Intensity Factor Analysis of Mode Il using Strain Gauge and Tensile Shear 2022
Plate Specimen

Proceedings of the 10th IIAE International Conference on Industrial Application Engineering 28-33
2022

DOl
10.12792/iciae2022.008

6 0 1

Jyo Shimura, Mutsumi Miyagawa, Masafumi Kimizuka, Shigeru Kurosaki

Experimental Stress Intensity Factor Analysis of Mode wusing Strain Gauge and Tensile Shear Plate Specimen

The 10th IIAE International Conference on Industrial Application Engineering 2022

2022

2022

2022

2021

2021




2020

2020

58

2021

27

2021

(TAKATA Soichiro)

(30835517) (52601)







