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Table 1 Testing resuits of dynamic fracture initiation toughness for 40Cr material

R 001 002 003 004 005 006 007 008 K
HAKE 20.77 20.70 20.32 20.38 20.83 20.43 20.89 20.32 20.58
/(mm)
THREX 156 15.2 15.2 15.4 15.2 151 155 16.0 15.4
/(m/s)
BXHERN
et 178.2 171.9 173.5 181.4 179.8 170.3 173.5 181.4 176.3
HE| P B 33.0 22.2 31.8 30.8 31.6 31.0 3.2 30.8 30.3
tn/(ps?
E%”j)'ﬁl/ 35.6 37.6 35.4 348 380 31.4 346 332 351
WA o
HETNK 167.1 151.2 164.4 167.1 156.0 170.3 165.5 170.3 163.99
(ﬁﬁ%%o{) 446 4.02 4.64 4.80 410 5.42 4.84 513 4.70

Ku(o)/MPaV/m) 37 43 4805 38.08 37.02 46.94 24.85 32.42 31.38 37.10
g 2=

Ku(a)/10°X

(MPa V/ m /s)

Ka(a)/(MPaV/ m) 3891 4854 37.17 37.78 47.67 26.48 33.57 32.54 37.83

W7

Ku(e)/(MPaV ' m) 34 15 41.41 33.14 33.19 42.19 2514 23.39 30.17 34.10
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EXPERIMENTAL MEASUREMENT OF
DYNAMIC FRACTURE INITIATION
TOUGHNESS OF 40Cr STEEL

Li Yulong,Guo Weiguo,Jia Dexin,Liu Yuanyong
(Northwestern Polytechmical University ,Xi' an,710072)
Luo Jingrun,Du Jun,Chen Yuze
(Southuest Institute of Structural MechanicsyChengz;'u +P.0.Boxz521,610003)

ABSTRACT In this paper.a testing method for measuring the dynamic fracture tough-
ness of 40Cr material using three point bend specimen loaded with Hopkinson pressure
bar is described. The loading applied to the specimen is determined from the pulse on the
Hopkinson pressure bar. The dvnamic stress intensity factor is calculated by means of fi-
nite element method and approximate formula respectively. The fracture time is mea-
sured using strain gauges mounted on the vicinity of the crack tip and the dynamic frac-
ture initiation toughness is obtained based on the stress intensity factor history and the
fracture time. The results show that the testing procedure described in this paper is ac-
ceptable for measuring dynamic fracture initiation toughness under high loading rates.
Over the loading rate range of this paper.the dynamic fracture toughness reduces about
28% of the quasi-static fracture toughness.

KEY WORDS dynamic fracture initiation toughness.,Hopkinson pressure bar.,dynamic

stress intensity factor



