s 10%s7!

10°s!

b

Hopkinson bar

o

Hopkinson bar

Hopkinson bar

* : 2014-12-29;
(1982—), .

: 2015-03-11

., Hopkinson bar

30 5 Vol. 30 No.5
2015 10 JOURNAL OF EXPERIMENTAL MECHANICS Oct. 2015
:1001-4888(2015)05-0590-09
*
1,2 3 1,3
b b o
(1. . 264003; 2. , 100190;
3. 52 s 264003)
(3D-DIC) ., Hopkinson bar
TC4 I o
. TC4 s
: 0346.1 : A DOI: 10.7520/1001-4888-14-273
0
Hopkinson bar .
s . 10 3s7 ! 10°s7 1, 10 3!
’ 107357l ’ ) (] ° 9 1073

. Email: weiyanpeng@imech. ac. cn



o b [3] o b
(Digital Image Correlation, DIC) s (Digital
Speckle Correlation Method, DSCM), - ) )
— , ., DIC
, Il o
DIC , , o
. 0.01~0. 05pixel .
DIC , ,
. DIC , o
1
Dantec Dynamics (DIC) Q450 , Hopkinson bar
, . IstradD
1.1
: LW-001; : s :18. 16mm X 4. 92mm X 2. 75mm;
4. 15mm; :300mm, v, = 20. 86m/s; : 1. 00MPa; :100000fps; .
10pus; : 208 X 96pixel; 20,47 X : o 1 2

1 (DIC)
Fig.1 Measurement system of Digital Image Correlation
1.2 NN -
3 4 NN x y — ,



1.

?71994-2015

592

(2015 )

30

2 Hopkinson bar

Fig. 2 Tensile specimens sprayed material point and holding method in the Hopkinson bar
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Tab.1 The experimental results of electrical measurement
/ .
(mm) €ave Oy oy €max
(MPa) (m/s) | (°C) (1/s) | (MPa) | (MPa) ep
Lo oo
CHI1-A1l 0.073
LW-001| 18.16 4.15 1.6/1.0 20. 86 30 612 199 258
CH2-A2 0. 069
CHI1-A1l 0.092
LW-002| 18.10 4. 06 2.0/1.3 27.13 30 746 247 262
CH2-A2 0.089
CHI1-Al
LW-003| 18.05 4.09 2.0/1.3 24.99 31 688 543 543 0.012
CH2-A2
CHI1-A1l 0.092
LW-004| 18.05 4.13 2.5/1.5 29.07 30 773 185 282
CH2-A2 0.091
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On the Application of Digital Image Correlation
Testing Technology in Hopkinson Bar Loading

FAN Ya-fu'®, WEI Yang-peng'?, XUE Yao-jun’, CHEN Jie'”*
(1. Institute of Impact Engineering and Materials Technology G&.F, Yantai 264003, China; 2. Institute of Mechanics, Chinese Academy

of Sciences, Beijing 100190, China; 3. Yantai Branch, No. 52 Institute of China Ordnance Industry Group, Yantai 264003, China)

Abstract: Dynamic tensile mechanical performance of aluminium alloy specimen and the crack initiation
time of [ type crack and instability growth rate due to impact loading of TC4 alloy were measured
under the condition of Hopkinson bar loading and based on three-dimensional digital image correlation
(3D-DIC). Two high-speed cameras were used to ensure 3D imaging of the measured object and
calibration plate technology allows to obtain quantitative strain profile. Using data processing
software, the displacement profile, strain profile and principal strain at every point within area of
interest can be detemined by experimental data. At the same time,the crack opening, the tip fracture
initiation of prefabricated crack, crack branching and instability growth on different dynamic fracture
stages of TC4 alloy can be real-time recorded. Thus, a practical and reliable method to determine
crack initiation time and dynamic fracture toughness is proposed in this paper.

Keywords: digital image correlation (DIC); Hopkinson bar loading; high-speed photography; crack

initiation time



