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Effect of Specimen Size on the Load Calibration in the Instrumented Impact Test

Toshiro KOBAYASHI, Naoya INOUE, Akira SAKAGUCHI and Hiroyuki TODA

Synopsis : Accurate measurement of load is essential in the instrumented impact test. Especially, significant variation in load has been reported in the in-

strumented Charpy impact test, for example when miniaturized specimens were tested. Load calibration values are evaluated by means of

both finite element analyses and experiments. Decrease in specimen thickness results in slight decrease of calibration parameters. This is at-

tributable to strain localization near the region in which strain gages are placed. The results strongly suggest that the system must be calibrat-

ed for each different size of specimens to know accurate toughness data.
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Table 1. Chemical composition of A508 cl.3.

(mass %)
[CTsi[Mn[ P | S [Ni[Cr[Mo] V]CulAll
{0.17 [ 0.26 [ 1.46 {0.003]0.001] 0.76 | 0.14 | 0.51 [0.002] 0.01 [0.017]
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Fig. 1. Schematic illustrations of (a) the specimen for the
load calibration and (b) that for fracture toughness
test.

Load cell

Fig. 2. Schematic illustration of the load calibration in the
instrumented Charpy test in accordance with JIS
standard.
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Fig. 3. Finite element models of the Charpy hammer with
a specimen for load calibration. (a) Whole ele-
ments and (b) an enlarged view around instrument-
ed tup.
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Fig. 4. Effect of the thickness of specimens, B, on the load
calibration value, C, in A508 and AC4CH.
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Fig. 5. Effect of the load calibration value on J, in AS08.
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Fig. 6. Predicted compressive strain, €,, at the gage posi-
tion (35 mm) as a function of the applied load, P.
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Fig. 8. Contour maps of the strain in x direction, £, within
the instrumented tup. Specimen thickness, B, is (a)
10 mm and (b) 3 mm. Applied load, P, is 6kN.

Fig. 9. Contour maps of the strain in x direction, £_, within

the plate attached a strain gage. Specir’neﬁ thick-
ness B is (a) 10 mm and (b) 3 mm. Applied load, P,
is 6 kN.
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Fig. 10. The strain of x direction, €, along the center of
the instrumented tup in a part of the plate attached
a strain gage. d, is distance from a top of the in-
strumented tup. Applied load, P, is 6 kN.
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