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An Evaluation of Notch Shape for Estimation of Available Kia by
Instrumented Charpy Impact Test

RIS, A E P oA
Chang-Ki Woo, Dong-Myeong Kang, Ha-Sung Lee

ABSTRACT

This investigation evaluates effects of notch depth, fatigue precrack length and side groove in
impact specimen for estimation of a valid K1d by instumented Charpy impact test. Specimen
material is 6005-T6. For notch depth 2.0mm and 2.5mm specimens or within about 2 mm
fatigue precrack length with notch depth 2.0mm specimens, dynamic fracture toughness [Kigq)
obtained by crack initiation load(Pn) should be used. Dynamic fracture toughness of side
grooved specimens are overestimated to that of standard impact specimen about 15%~20%. It
is confirmed that the formula of dymamic fracture toughness obtained by impact absorbed
energy is inappropriate for ductile materials.
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Table 1 Chemical composition (wt.-%)

Si|Fe|Cu |Mg|Cr|Zn| Ti |Mn|Al

0.9 [0.1810.006| 0.6 |0.009] 0.01 | 0.01 | 0.11 | bal.

Table 2 Mechanical properties of 6005-T6

Tensile | Yield Young
Strength | Strength | Modulus
(MPa) | (MPa) | (MPa)

302 206 2012 0.30 12

Poisson's |Elongation
ratio ( %)
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Fig. 1 Configuration of impact test specimen
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Fig. 3 Relation between impact load cell and

tup traces for dynamic calibration
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Fig. 4 Typical dynamic load-time curves for
instrumented charpy impact test
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Fig. 5 Load and energy vs. time traces In type A,
depth of notch 3.0mm and length of precrack
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Fig. 6 Load and energy vs. time traces in type B,
depth of notch 2.0mm and length of preerack
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Fig. 8 Load and encrgy vs. time traces in type D,
depth of notch 2.0mm and length of precrack
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Table 3 Crack initiation load & impact absorbed
energy by instrumented Charpy impact test

d depth| length crack impact
slae of of init. abs.
Lype| groove
P g( ) notch |precrack | load, Pm| enrg.,
I
(mm)| (mm) (kN) W (])
2.0 0 b 6.3
2.5 0 6.9 5.6
3.0 0 6.8 5.5
A 0 35 0 6.3 4.4
4.0 0 5.9 29
4.5 0 5.2 2.5
2.0 0.6 6.5 55
2.0 1.0 5.8 46
2.0 1.1 59 42
B 0 2.0 1.3 54 38
2.0 1.9 4.7 3.0
2.0 2.7 4.7 2.5
2.0 0 7.3 47
2.5 0 5.8 42
- 3.0 0 .7 3.7
Cl112 s 0 50 29
4.0 0 4.8 2.3
4.5 0 45 1.8
2.0 0.6 658 43
2.0 1.2 5.7 33
- |20 17 49 3.2
Dl 1o 50 1.8 49 26
20 24 4.3 2.1
2.0 2.6 4.4 14
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Table 4 Dynamic fracture toughness by instrumented
Charpy impact test.

. depth | length
side
of of Kigm Kiam
type| groove ;
(mm) notch | precrack | (MPa - m'? | (MPa - m'%)
mim
(mm)| (mm)
2.0 0 351 59.2
25 0 36.9 57.6
30 0 41.7 59.1
A G
35 0 435 54.8
4.0 0 46.3 46.3
45 0 47.0 449
2.0 0.6 35.7 575
2.0 1.0 349 53.7
20 1.1 36.4 52.0
B 0
20 1.3 35.2 49.8
20 1.9 36.1 467
2.0 2.7 44.9 453
2.0 0 40.2 3553
25 0 36.5 53.8
3.0 Q 41.0 52.4
C 15
35 ] 40.4 48.3
40 0 444 448
4.5 0 47.6 414
2.0 0.6 435 54.8
20 1.2 425 0.3
2.0 1.7 41.9 513
D 15
20 1.8 42.7 4687
2.0 2.4 44.5 443
2.0 26 48.4 371
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