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Inhomogeneous stress distributions

Material constraint > 1 !!

Homogeneous stress distributions

Hopkinson Bar, Drop Tower

Servohydraulics
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Tension 3 Pt Bending Puncture
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Mixed Mode Test

for jointed parts

Kurzzeitdynamik
Ernst-Mach-Institut
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Piezo Load Cell
Stiff reaction frame
Specimen

Gauge Length

Adjustable crossbeam

Deformable Specimen Length A

Final failure cross section

Piston Movement
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Load cells

Fixed grip head
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_________________ e ). _________. Specimen

Preloading unit

Wedged jaws, screwed

Damping washer

Slack rod
Lost motion unit

Piston rod
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Force
ﬁ =P-Force
|
Load ! i
Measurement Conventional load cell Piezo-electric load washer n?gggﬁ;?g?aeféﬁ:gt Instrumented specimen
Method
Upper sirasizl]rate limit [ 101 102 5x102 10%
Lower str[:i:i] rate limit None 100 None None
, Oscllation of measurea | PO/TC LR POCT T T atachad o & pace hat s e
Note: R A L superposed on the mechanical from plastic defor-mation
sirain rate already load signal during loading
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Wolfgang Bleck, Patrick Larour, Annette Baumer, Julio Noack
Institut fir Eisenhittenkunde (TEHK), RWTH Aachen, Aachen
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|_____Servohydraulic - Specimen
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Characteristic geometry ratios

by: Width of measuring section

b, Width of clamping section

dy: Sheet thickness

L. Length of parallel section

L,- Baisc length of measuring section
R: Transition radius

Dimensions to be fixed under consideration of the
characteristic blue area and the clamping and ac-
celeration needs as well
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Energy loss due to specimen
deformation can not be avoided.
The test speed will change con-
sequently and unpredictably
during a test.

In order to keep the deformation

Free piston
acceleration

MINSI'HDN

-« Specimen deformation —>»

Time

) speed ~ constant additional
energy must be supplied during
the test phase.
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Direction of deformation
Actuator Piston or Griphead Conventional ;
Method Crosshead Movement Displacement Extensometer Strain Gauge Non-contact Extensometer
Displacement / Strain Conventional Laser, Clip-on Extensometar Strain gauges for high Laser-Doppler,
Measurement displacement transducer Optical device By strains High-Speed Camera
Upper sir:|7|11 Latelin None None 100 None None
Not recommended !
S Due to inertia effects Strain measure-ments Lower strain rate limit for Laser-
Note: Signal contalns machine REfe’e"E; (i tength limited to quasi-static are limited by the max. Doppleris ~ 1 ref. to L=
“Ef°”“a‘r'g;‘:|;?°‘:e" Poor wia deformations only strain measurable 25mm
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Measuring Heads
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Static grip with integrated piezo washer
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VHS Test Data| = AsCll Format = | External Analysis

VHS Impulse

Microcal Origin

MS Excel

Analysis Software

|____Servohydraulic - Data Analy:
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. . . V. A Strain to fracture
E Nominal strain rate € oming = — L,  Gauge length
0 t Time to fracture
Vimpact  IMpact speed
. lﬁlitn.) Strain rate @ Ry,
B Mean technical strain rate €. = “t)  Stainrate @ Ry
tf
. . . de(t
E Technical strain rate g(t) = (®)
dt
B Technical plastic strain rate g, = AVerage{s(tRp.)---a(tRm )}

Nach Boehme, W. —IWM, Freiburg

|____Servohydraulic - Data Analys
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|____Servohydraulic - Data Analys
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Laser Doppler Extensometer \

Extended port hole

Side window for optical extensometer
Front viewing window
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Catapult System
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TESTING SYSTEMS

Smaller Specimens

mgher EnergD

Complex motion simulation
under crash.conditions
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