(19) Hegewald & Peschke

@» MeB- und Priiftechnik GmbH

LabMaster
Add-on for Facture Mechanics



http://www.hegewald-peschke.com/

Hegewald & Peschke

P MeB- und Priiftechnik GmbH

With the LabMaster add-on fracture mechanics,
static tests on initially cracked specimen can be
carried out. Depending on the material
behavior, the linear-elastic fracture mechanics
(e.g. K-concept) and elastic-plastic fracture
mechanics (J-integral-concept) is distinguished.
The corresponding test specifications and
procedures are predefined as templates.

Standards that are mapped with the software:

e ASTME 399
Standard Test Method for Linear-Elastic
Plane-Strain Fracture Toughness Klc of
Metallic Materials

e ASTME1820
Standard Test Method for Measurement of
Fracture Toughness

e [SO12135
Metallic materials — Unified method of test
for the determination of quasistatic
fracture toughness

18-014-022

A clip-on extensometer is used to measure
notch expansion. The crack length is determined
according to the compliance method.

Execution of the test utilizing the

J-Integral concept (single specimen test
method) according to ASTM E1820

Depending on the specimen shape, a distinction
is made between a tensile load (CT specimen -
compact tensile specimen; DCT specimen - disc-
shaped compact tensile specimen) and a
bending load (SENB = Single Edge Notched
Bending specimen).

Before starting the test, the following specimen
data are entered

e Specimen shape: Selection of predefined
specimen shape -> insertion of schematic
drawing with labelling of specimen
dimensions (W, B, BN, anotch)

Mechanical parameter (strength values,
modulus of elasticity (Youngs modulus),
stress intensity factor of the last cyclical
oscillation stage)

Test conditions (e.g. temperature)
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Fig.1: Input of the specimen data depending on the specimen geometry
and parameterization of the test procedure
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Parameterization and test procedure

e Preloading of the specimen to determine
the crack length

e Partial unloading (increment, holding
times, loading and unloading cycles)

e End of test (e.g. COD, delta a, load decrease)

| Tests | a0-check | J.R.Tes(l

K a Aa Ccod Xy aktiv
[MPa*m1/2] [mm] [mm] [mm/kN]
1 20,523 26,546 -1,454 0,01002 0,99988 [¥]
2 v
3 20,494 26532  -1,468 0,01000,  0,99957 [¥]
4 20571, 26592 1,408 0,01007  0,99988 [¥]
MW 20537, 26563  -1,437 0,01004  0,99987
s 0,036 0,029 0,029 0,00003|  0,00002

Fig.2: Preloading of the specimen to determine
the crack length ("crack length check")
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Fig.3: Partial reliefs in the force/load
displacement diagram
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Fig.4: Tabular representation of the
individual partial unloading steps

crack resistance curve

The crack resistance curve is automatically
generated and displayed as a real-time graphic
during the test. The individual partial unloading
steps, the automatic evaluation of the
characteristic values with validity criteria and
the results are also provided on the screen.

At the end of the test, the optically determined
crack length is entered.

P
N

50 -

®Data points not used for
300 curve fitting

mData point used for curve|
L R i Technical crack 7 fitting

a7 initiation

Fig.5: crack resistance curve

Experimental execution of the K-concept
Depending on the type of specimen, either a
tensile test or a bending test is carried out at
constant speed. The preload and the speed can
be defined. Furthermore, the end of the test
criteria can be freely defined.

The following results can be obtained in the Klc
test:

e Elastic proportion, critical force - P/V; PQ

e Stressintensity factor - KQ

e Fracture toughness - KIC

e K1 with critical force

e Ratio of stress intensity to Rp0.2

e Maximum force to critical force ratio

e Strength ratio - Rsx

e Output of Xs and X1, strain distance at
critical force (Xs) and strain distance at 80%
of critical force

e Input of the 5 optically determined crack
lengths



