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Effects of Striker Edge Radius on Load-Deflection Curve and Absorbed Energy in
Instrumented Charpy Impact Test

Shigeki MORITA, Toshiro KOBAYASHI, Mitsuo NuNOMI, Hiroyuki Toba and Toshikazu AKAHORI

Synopsis : The striker edge radii of instrumented Charpy impact testing machine standardized in ISO and ASTM are different. Both edge radii are stan-

dardized in JIS. However, the effects of striker edge radii on load-deflection curve and absorbed energy are still unclear.
In the present study, the effects of striker edge radii, which are standardized in ISO and ASTM, that is, striker edge radii of 2mm and

8 mm, on load—deflection curve and absorbed energy in instrumented Charpy impact tests were investigated. There is no difference in values

of absorbed energy per unit ligament area between the two different striker edge radii when the values are less than 0.75 J/mm?. However,

striker edge radius according to ASTM, that is, a striker edge radius of 8 mm, is not appropriate for Charpy impact test method because the

four, instead of three, point bending condition occurs during fracture process of specimen with high absorbed energy. The effect of brinell de-

formation on absorbed energy measured in both striker edge radii is very small.

Key words : instrumented Charpy impact test; absorbed energy; striker edge radius; ductile-brittle transition.
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Table 1. Chemical compositions of samples used in this
study (mass%).

Si Fe Cu Mn Mg Cr Zn Ti Al

ACACH-T6 6.76 0.07 0.36 0.13 bal.
6061-T6 0.73 020 025 0.11 1.00  0.05 0.06 0.02 bal.
C Si Mn P S Ni C Mo V Cu Al Fe
SS400 0.13 0.12 0.67 0.016 0.17 0.01 0.01 0.016 bal.
A508cl3 0.17 0.26 1.46 0.003 0.001 0.76 0.14 0.51 0.002 0.01 0.17 bal.

Instrumented striker

(a) R2(ISO)

(b) R8(ASTM)

. J

Fig. 1. Schematic illustrations of striking edge shapes of
(a) R2: edge radius of 2 mm according to [SO stan-
dard and (b) R8: edge radius of 8 mm according to
ASTM standard for instrumented Charpy impact
tests (mm).

Table 2. Test conditions.

Machine capacity Loading velocity ~Tested temperature

Ul [m/s] (K]
AC4CH-Té 100 15 293
6061-T6 100 45 293
$5400 100 4.5 293
A508cl.3 490 5.4 83~293
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Fig. 2. Schematic illustrations of load-calibration test
specimens with various inclined angles.
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Fig. 3. Schematic illustration of load-calibration test for
instrumented Charpy impact test according to JIS
B 7755.
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Stop block Exchangeable blocks

Specimen

Wct direction

Fig. 4. Schematic illustration of stop block test method for
measuring brinell deformation.

Anvil

Specimen

Fig. 5. Schematic illustration of measuring method of
brinell deformation depth.
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Fig. 6. Effect of inclined angle, ¢, of calibration specimen
on calibration factor, C for striker edge radii of (a)
2mm (R2) and 8 mm (RS).
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(a)AC4CH-T6 Aluminum alloy
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Fig. 7. Typical load—deflection curves obtained from in-
strumented Charpy impact tests using R2 and R8
striker edges for V-notched Charpy specimens of
(a) AC4CH-T6 and (b) 6061-T6 aluminum alloys.
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Fig. 8. Typical load-deflection curves obtained from in-
strumented Charpy impact tests using R2 and R8
striker edges for Charpy specimens of SS400 steel
(with a/W=0.7).
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Fig. 9. Ductile-brittle transition curves obtained using R2
and R striker edges on AS08 cl.3 steel.
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Fig. 10. Typical load-deflection curves obtained from in-
strumented Charpy impact tests using R2 and R8
striker edges for V-notched Charpy specimens of
AS508 cl.3 steel at a temperature of 293K. P, is the

force at initiation of unstable crack propagation.
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ISmmI

(b)R8

Fig. 11. Fracture surfaces of V-notched Charpy specimens
of A508 cl.3 steel after instrumented Charpy im-
pact tests using (a) R2 and (b) R8 striker edges at
293K.
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Fig. 12. Typical load—deflection curves obtained from in-
strumented Charpy impact tests using R2 and R8
striker edges for V-notched Charpy specimens of
AS508 cl.3 steel at a temperature of 353K.
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Fig. 13. Undersides of V-notched Charpy specimens of
A508 cl.3 steel tested using different striker edge
geometries at temperatures of (a) 133K and (b)

293K showing impact tracks of striker edges.

= S

=1

Q ® A508cl.3 steel (83~393K) .

E O $8400 steel (s/w=0.7,slit) 1:1

20 4|2 6061-T6 Al alioy

= A AC4CH-T6 Al alloy

=1

=]

5 ® e

a 3 [ ]

>

-

: ..

5] g 2

3= o

>

2 e

R &

g2

[+

L O

=8 ! . s - .
0 0751 2 3 4 5
Mean absorbed energy per unit ligament
areausing R8, J/mm’

Fig. 14. Absorbed energies per ligament areas for Charpy
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loys, SS400 steel and A508 cl.3 steel tested with
R2 and RS striker edges.

0.75IJmm* L EIZ %2 L REDEAKREL B D 1: 1 DEHED
53N TL B, FRZ, SS4008i:A8kH ¥ K U°6061-T6 7L
=Y LR EEEDEMARL 7248, SS400



FHEIL Y v L - BRI I B T E - TR I & ORI L 3L ¥ — 12 RIE IR ) iR E RO E

g 0.15
=] ® R2
~ O R8
o 012
=)
2
g 0.09 +
o @)
“= 0.06 |
-]
2
= 0.03
[
R
St
m 0 L L L -
0 1 2 3 4 S

Deflection, d/ mm
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potentiometer and brinell deformation on V-
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Fig. 16. Comparisons of £, with E,’ obtained using R2 and
R8 striker edges on V-notched Charpy specimens
of A508 cl.3 steel.
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