12 2
2020 3 JOURNAL OF NETSHAPE FORMING ENGINEERING 37

ETHFRABAXAER VCM i
iR B FHEREVEM

A, N—1E 2, SR, HiEES
1. 221116

2. 475001
3. 450002

B8 413t VCM Rk 4RAR &40 9 A TG 3342 P AR AL B B IR Fe B3R 0 ), AR 5 A2 T e
B Jy g AE R T 58 Oy ) AR R A TS R LG IR, AR RSN R M AE R E R T A T YA Fe
FAE, Fik RALFHEAX T EA VCM IR RR B 05t AHe ) FHRRERTAR . FIANRE 24
o R A B RECRITE VOM IR A AR R 2 AT Z R 69 & &, RBGRAR AP L AZ P = 45 T 69 JUAT
HAE, R R3T VOM RAF MR L LAt e niisg B, s, LRERBRE. RRATEMMKE
Felbi g bk E Hb, R ARYm R E0LF] 2582, B WA RKATREMMKE, HwmELh 0806,
i#id XJTUDIC A %A oM kFT x Aoy @@ afbih, m E{Afem K 2 0 B4, 448 ¥ VCM H it
J&, VCM R4 R B E R A PT4R S, VCM ERER K B TAAA 91.632%, FbEME KD EALS
40.068%, VCM KA 4R 69 5 K TALH 41.632%, FH A FHAENTIRF LS VCM F LA FHAEZ ]

VCM R4 ; T RBEAT K T ik; N Fhse; T8
DOI: 10.3969/j.issn.1674-6457.2020.02.006
TP391; TG806 A 1674-6457(2020)02-0037-06

Mechanical Performance Evaluation of VCM Deep-impact Steel Plate
Based on Digital Speckle Correlation Method

ZHANG Zhi-cheng', CONG Yi-bo?, GUO Zhao-can®, ZHANG De-hai®

(1. Sino-Russian Institute, Jiangsu Normal University, Xuzhou 221116, China;
2. Henan University Minsheng College, Kaifeng 475001, China;
3. Mechanical and Electrical Engineering Institute, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

ABSTRACT: Because it is difficult for the components of VCM deep-impact steel plate to achieve the same yield and failure in
the process of deformation, the material is likely to suffer from failure and even fracture along the weak direction under the ef-
fect of additional stress. The paper aims to study the deformation mechanism and process under the influence of external and in-
ternal factors. The mechanical properties of VCM deep-impact steel plate and its constituent materials were studied by means of
digital speckle correlation method. The deviation coefficient, influence coefficient, gradient coefficient were introduced to cal-
culate the relationship between VCM deep-impact steel plate and its constituent materials, the three dimensional deformation in

the process of tensile sample geometry data were obtained. The tensile strength, elastic modulus, upper yield strength and the
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most vigorously under the total elongation and break elongation of the VCM deep-impact steel sheet and its constituent materi-

als were obtained. The influence coefficient of the deep-drawing substrate was 2.582, the influence coefficient of the total elon-

gation was 0.806, which was the minimum. Through the detection and analysis of the XJTUDIC system, the displacement value,

strain value and maximum principal strain value in the x and y directions were obtained. It was concluded that the stress and

strain capacity of VCM deep-impact steel plate is improved after increasing the VCM film. The maximum strain value of VCM

film is 91.632%; the maximum strain value of deep-impact substrate is 40.068%; and the maximum strain value of VCM deep

impact steel plate is 41.632%. Its mechanical properties are between deep impact substrate and VCM thin film.

KEY WORDS: VCM deep-impact steel plate; digital speckle correlation method; mechanical property; deformation
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Fig.1 Composition of VCM deep-impact steel plate
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Tab.1 The main mechanical parameters of three materials

ov/MPa E/MPa 002/MPa 0gt/% /%

VCM 42.081 1394.696 35.840 40.889 48.056

VCM 235.855 6959.149 127.550 35.828 50.389

353.487 17 969 284.164 28.889 43.27
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Fig.2 The deviation coefficient of VCM
deep-impact steel plate
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Tab.2 The influence coefficient and gradient coefficient of
deep-impact VCM steel plate

002/MPa 0/%

/MP
o ? gl/ %

E/MPa

Pjp 1.499 2.582 2.228 0.806 0.859
Pom 0.178 0.000 0.281 1.141 0.954
A 0.499 1.582 1.228 0.194 0.141
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Fig.3 The influence coefficient and gradient coefficient of
deep-impact VCM deep-impact steel plate
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Fig.4 The maximum displacement cloud graph and speckle treatment image of VCM film along the 45° direction
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Fig.5 The strain measured along the x axis direction of VCM film sample along the 45° direction
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Tab.3 Strain values of three materials measured
by digital speckle method

X y
VCM
0.400 68 —0.153 81 0.400 63
VCM 0.416 32 -0.077 83 0.468 51
VCM 0.916 32 —0.028 26 1.001 36
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Fig.6 The comparison of strain values of the three materials
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