B398 1M SO = S Vol. 39 No. 1
2024 2 H JOURNAL OF EXPERIMENTAL MECHANICS Feb. 2024

XEHS:1001-4888(2024)01-0056-09

— M EF DIC M2 b &k O+ i 4
CTOD A& B{ESL £

B, R, WEE, HH

CLTPGRA: HUAC CAR e . T PE R T 5300045 2. 77 PYHLALIRY £ AR 7 B AL T A2~ Be . PR 75 530007)

HE . 4txtnl & L8 0 5540 (SENT) XA 69 2L 80K 56 Tk 0 4545 (CTOD) [ A o 25 B, 38 b L 40
VREZOH AT TALOPNE . RET A IHFESEMARKDIOHH TN ki
KRB E R EFLERARYTRENG T, BAF0AES AL LT 7 etk Kk
ZERETAHE R BT HEHER G IS ZMERL, WX TAEENERE LY
AR R B R BB AR EE.kEME CTOD St Em A dk, FALH &k
5 % —Ahid i DIC @& SENT X4 CTOD [ A W & 69 7 #4725 R AWM AL 5 k218
ffR eyt F e M A A W& AR EAF,

KR : L2 (SENT XA, Ay EEAHE; LR HKR2 4 (CTOD); XFH
1448 % (DIC)

FESES: 0346.1 XERFRIZAD ;A DOI: 10.7520/1001-4888-23-043

0 5|87

VAR AT 38 3 B 5% BB Bk 10 fr i (SENT) IRVRE 545 18 v A Bk 1 3+ 20 DU, SENT A
14 4 30 2 v 1A 3 S HLE 4 1) S 80 bty EL AT AR LAY B - A8 3T L f Tl SENT SR 0 17 W7 24 49
PR B AT LA B0 AR P /N 25 A L BB A A T R T AN e B AR L B R SENT iR B 80 T A
T I ERASAT Ml A A 2 A A1 24 SR 24 40 T T, L el R PR S Ak o gk 12 8 (CTOD) A4 8 Y BHL
iR sk L AE T 245 M, Rk % SENT SRR A CTOD BH g il 28 R 47 (8 58 B v o 1o 03k A5 e oy

KT SENT ilFE g CTOD FH Jy i & I it ik 5%, E AR 2 JF 8 7 — 2L 8F 58, 2010 4F, ExxonMobil 24
) ANl 2847 1 2% A T 3 sk U AR R T BSR4 CTOD B i 2013 45, H A B AR R K
2 VERSTRAETE %142 17— F o iURE ok i 5 A4 R CTOD B ih k. B B TR %A & A
e F SENT 2URF W7 24400 A 03 b o o [0 PN 100 2 3 — it T 42 R P I 4 A 9 5 ok A7 3R g 0L e LA
SENT K (350 5 ¥ 0 75 E i — D 0HoE .

Fd CTOD BHJp M4 0 QB AE I CTOD MRSy Jé ft , 340 4 07 G A B AR (DIC) By HE
T fih 20 42 5 A8 JE W0 4 vk B 243 B #E CTOD N gr i i) I wp A5 210 57 FHY 19, R i 3 2 % DIC 1Y
A S i AT AT DR B A5 CTOD FI L0 Ji i, AT s 2 4 s BH g i & ik i TAE & . CTOD A LA
WAt DIC R G i HE 35 |t e 470 i L 1 24 80 J 2 ) nT DL 2 DIC 8 24 804 v 19 4 5 1 5

» Wi A HA: 2023-02-28; fE&E HHA: 2023-04-02
EL&TH: BER ARSI H (52265018, 516751100 ;) P4 H 2R FH 223 & W BH I H (2021GXNSFAA220119) ; Ml JH i A}
BT3B (E KL 35. 2022 ABA0101)
BEMEE: BEEA975—) . B W+ H2., FENFIHERE IS . Email: zhenglight@126. com



%1 HIREAE . —Fh T DIC I & B0 & 01 Rl 4 CTOD B Jy il 2k i faf 8 7 vk 57

F, FELAAERIWEZE Rt B AR S DIC 5 45 S 1 804k v 0 B — R LA B4 3 40 A B O ik
SR 3R 7 vk 25 TR R 4 0 AR it o 30T 1) YR PR AR T T 80T T8 45 SR AN UE A L 5 B R YA PR IX R 2 L& R 8
B I B AR E 2. ik, SHUAT US4 T — Rl 3 T DIC 4% 37 o ZL 80 923 1
T BIAE B 80 AR v J 7 WAL A% 3 Hh 15 B 6 R T 2480 i W 45 26 i ad — DBl iR B & P A R 8 25
KA B AR v A B AR A Z O 2 R T AR TN T s R . YT AR o R 5] A O ik 3R B
TS R B R i 1 R 2 v e R A A A ol £ L 32 4 B4 e K R 5 B A T JE R
I, KT SENT iREERI T ST . FAGERHOLT 25018 3L T35 5 20 245 AR L 35H8 74 ] DIC 31 %1 ifi
SENT M4t 2 8 g A2 AT B . VERSTRAETE UV R4 1 i F DIC Il & 19 4 3% 728 % 3kt 22 FH
T3l 2R T R A AT i DIC BRI 0 R 52 s 057 8% 1l 26 4 B8 K il 2R A5R T H A AE M ALY R PR I
DIC 138 (%) 488 S s Dt 55 CTOD F44 8 1 BH 7 il £k . 1% BH 77 #h 28 5 38 1o 5090 r A7 R 2 00 2 75 21 1% BHL
JI AR R WA AR R R O B A T B 16 B i 2 1 X DL B AT R S Rl T SLbR T
A .

AR £ AP DIC (I 5 7 9% AR it b 8 2 8 2k I 2 s bR O 4 A AR ARk At e R B LI T
U AR SR T — i o R B S 80 2 i ) 67 O B S R R T AR IRy R k. B R
H DIC 3R Ht SENT A 19 28 T8 3 W AR 37 76 AR 8 3 vh il 11 Je 28 a0 1T J DXl 8 PR 25 X AR Y -1 7
2R s SR T HO X T A5 4R 1 4% R RS T2 s R AT B A 22 B A5 A R 22 i AT 2 I A B A B B 22 il
LRI A gt — YRR A B 2 I S AT T2 A A A R 2 B4 v 1 5 T e
I B A AR B ok TR Ay e i L R A DIC (9 2 4005 |- & CTOD, S 2845 8] CTOD BH A7 i £k, Hovp
CTOD A% ] SCHWALBE 22088 1 () CTOD-6, 7L HEAT . N T KR B61% 05 06 (0 it v s 4 7
fIFH Sy 2k 5 VERSTRAETE 461 i 07 vk #4774 LB IE .

1 EF DICM=Z CTOD B A M &7 i%E

1.1 DIC fu#N=/FE

B G 5 1% CRTFR DIC) J2& — 5 (5 P i A 422 fid 200 2t 7 3% L 38 FH 3 b 5 vk T DA 3 42 % 3K
o 2 1 1) 2 % RN, A8 HE AT UL T, 3 2ok R R i A A D R A A R AR A 2
2 IR AR i A B R 40 00 X SURH AL 4 1 P45 B i I 0 B 1 P A5 1 4 A+ S 1 DE S 8% 5 7R S
PR AR HEAT = 2 A, B Je AR A A SR TS R N A . B R 38 b A AL AR IR 2 T Y B L L
BE 0 B — ik RGO AR A HEA T 38 B A R R AR AR R (s ys D TR B ) (s 00 w) o AR SCIRER
K R BB SENT 3B B 11 R P 40 ATk By S AT RS .
1.2 HYRHMLBHNHBES X

Fd CTOD BHJj 427 22315 CTOD Fid
LUy R Aa, 2B 0 I AL E ] LERE b
WS E LA SCHE Hh— P B AR 2 S 4R i o
(0 a7 Ak 37 2, BN7E DIC i B, T
Bl 10 R 2L bR 7 vk X e 5 A AT R LR
I AR AR 1 A5 AR L 25 AR A L S R Y
IRAEE L ANE 1 T R SR R R 4 i
RUER 1R S 27, TEEHIE LT A7 7R Bk 1 B

G hr B R LR 25 AR AR B 2 bl R T K1 DIC (w2 i s
e A= i NI PS s B S R T R = e [ S s DK Fig.1 The position of two lines in the
B, Bk O B 2L A B R X R A R, DIC displacement field

B E A 32 ) A% 0 4l 240 SR A DX I8 32 R A ) el 24
HA DX 2 18] A — A 5 e FL % s A B 5 2R o ) 5 A O DR I B8 57 6 2 728 1 Rk 32 1 5 e
Rl il U A 20 R Bt . Oy T i B 52 1) RS0 v RS 30 A9 2B A DX AR TR R R T 2% A (1] B 2 L SO



58 DO AV S (2024 4F) 55 39 &

LA S 46 WA 4 10 4 2 =2 1] f1 8 5 0 2o 100 /MR 2 362 (29 300pm) J 3004 J7 16 A 1 119
(37 5 ORI (1 52 R 37 5 25 R A 5o 6, DR MG AR B9F 5 356 B0 T 4% 26 40 90 0 T e 10 9F 0 b iy 1 F
5 ARE WG 4% 2% 22 18 (1 B 85, K T 300m o B 2% (19 46 15 5 50 RE 5 1 4R [ . 50 6 BOE R 7 K 7 7 1] 52 % 4 3%
HAA R 10 (0 8% 22 725 Ak . ST b G S S 1O S 0

i XTDIC MK 4t DIC A2k 1 A%k 2 IO TR A0 RS o v » AL IHE 55 7 AN I 0% 1
TR T ol o WS AN 2N I TR B RS 25 A o' N

Av = |u — | (D

S T HE 2B e A 2 A O
FERI A BT IR B a0 = 6mm i B9 5 A A T 24k
ZM9LR 1 Sk 2 BE 1 9 T TR 22 O 4 ih 4%
WKL 2 B 5 b AT DL 34 B0 T R B Ak A
2=0 fb BV B CT RSN BB 2 ek, >0 Z R i
T 2B WA L 0 5 22 (1 75 A I B0 1l 48 0 4%
TE Smm~6mm Z 8] &4 KEAD, - E/NE I
PR FR A RS L B T U0 28 O 6 22 1 25 L I
B A N BEHRS T 28, #500 RLB 25 75 1 R I3 13 195 R 78 1 2%
PP B % B 4 K A — 4 0 8% 22 111 42 09 90 2%, T 1L K S04
130 2 75 Al W B B 11 A

SR A A 5 0 48 0 7 5 W 7 3 A I R
R, R R 6 B 5 B 7T B 4 v PR R R 1Y
W 5552 R I S0 D 0 0 3 AR NG SR, 008 R T LR 22 M R AT 2 Tk 4 15 B R 1 LR
ZREL W (2) .

0,20

ifE £ F% 2 Avimm

0.05 |

0.00 |

{2 2 E LA 2200 A0 I 22

Fig. 2 Vertical displacement difference distribution curve
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A simple method for measuring CTOD resistance curve of
single edge notched tension specimen based on DIC

ZHENG Zhanguang', WEI Zonghan', XIE Changji', HUANG Zeng'**

(1. School of Mechanical Engineering, Guangxi University, Nanning 530004, Guangxi, China;
2. School of Mechanical Engineering, Guangxi Technological College of Machinery and Electricit, Nanning 530007, Guangxi, China)

Abstract: Aiming at the problem that the calculation of the ductile crack growth is too complicated
when measuring the CTOD resistance curve of SENT specimens, a new method was proposed to
determine the crack tip location and calculate the ductile crack growth rapidly by using the deformation
field calculated by digital image correlation technology (DIC). Firstly, two parallel horizontal lines
were set up in the elastic region above and below the notch and crack, and then a curve was
constructed according to the displacement difference between the two horizontal lines. The critical
point of the curve variation amplitude was the position of the crack end, and the crack growth was
calculated according to the critical point position. Finally, the crack tip opening displacement (CTOD)
was measured and the resistance curve was constructed. The proposed method was compared with
another method to measure the resistance curve of CTOD SENT samples by DIC, and the results
showed that the proposed method had better fitting effect after simple calculation.

Keywords: single notch tensile (SENT) specimen; crack propagation resistance curve; crack tip

opening displacement(CTOD) ; digital image correlation (DIC)



