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Maximum reaction force in i = z, y, z direction
LORENTZ force

Load bearing capacity

Reaction force of the lower stopper

Hammering frequency

Normal force

Punch force in deep drawing

Friction force

Resonant frequency of the measuring set-up
Retraction force

Maximum indentation force in Scratch testing
Sampling rate to measure the MHP impact force
Tangential force in deep drawing

Reaction force of the upper stopper

Perpendicular reaction force on the MHP head during impact
Parallel reaction force on the MHP head during impact

Normal reaction force on the MHP head during impact



Symbols and abbreviations

h7 h’mhp
h()

}thg

dh
dt

dh
dx

dh
dz

m/s

pum

um

pm

um
mN

mm

Gravity constant

Height function of hydrodynamic contacts

MHP stroke

Fluid film thickness, lubrication gap height

Entrance (2) and exit height (1) of hydrodynamic contacts
Non-steady change of structure height i acc. to REYNOLDS
Change of structure height with structure length = acc. to REYNOLDS
Change of structure height with structure width = acc. to REYNOLDS
Indentation depth of the MHP head into the material

Coating microhardness

Workpiece height

Electrical input current to the MHP head

Length of hydrodynamic model

Critical load to determine the cohesive failures at the side walls
Critical load to determine cohesive spallation at the scratch borders
Critical load to determine adhesive failure and coating delamination
i critical indentation load

Length of chevrons in surface structuring

Drawing length

Evaluation length

Inductance of the MHP inductor

Wire length of the MHP inductor

Workpiece length

Mass of the oscillating MHP inductor plunger

HENSEL-SPITTEL factor describing the material’s thermal influence



Symbols and abbreviations XV

mo

ms

my

P15 Pinlet
P2, Poutlet
dp

dx

Pdyn

dp
dz

Pel

Pa

Pm

Pmax; Pmin

Preg

Pstat

kW
N/mm?
MPa
MPa

MPa

MPa

kW
MPa
MPa
MPa
MPa
MPa
MPa
N/mm

N/mm?

HENSEL-SPITTEL factor describing the material’s hardening influence
HENSEL-SPITTEL factor describing the material’s strain rate influence
HENSEL-SPITTEL factor describing the material’s softening influence
Lubricant amount per square meter

Number of FOURIER series

HoLLOMON factor describing material hardening

Number of valence electrons for element X (= e.g. Fe, Cr, ...)
Peening power applied to the MHP head

Fluid pressure in hydrodynamic contacts

Surrounding pressure

Entrance pressure acc. to SOMMERFELD

Exit pressure acc. to SOMMERFELD

Change in pressure along structure length = acc. to REYNOLDS
Hydrodynamic fluid pressure

Change in pressure along structure width z acc. to REYNOLDS
Electric power from the MHP control unit

Fluid pressure

Averaged contact pressure between MHP head and workpiece
Minimum, maximum fluid pressure in hydrodynamic contacts
Negative fluid pressure

Hydrostatic fluid pressure

Averaged fluid pressure

Numerical derivatives of 2

Drop contour using LAPLACE fitting

Electrical resistance of the MHP inductor



