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Cycle counting vs. Spectral method
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Spectral method
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Dirlik formulas

Probability density function of stress ranges
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Horn response under pulse magnetic forces

Single pulse

Single pulse_2.xls
Arkuszl

800000

700000

500000

500000

400000

300000

100000

i -

800000

SXX STRESS

| Sequence of 25 pulses

Sequence of pulses_1.xls

Arkuszl

0E+0 5E-3 1E2  15B2 282 2582 3E2 35BE2 4E2  45E2 5E2  55E2 BEZ BSEZ TFE2 Tl B00000
TIME

400000
>
5
w

200000

-200000

OE+) 2E1 4E-1 BE-1

M.S Kozien EUROnu teleconference, 4 November 2011

BE-1 1EH] 12E40 14E+ 16E+H]
TIME

18E+

6/13

2EH1



ux

Horn response under pulse magnetic forces

Displacement UX

Single pulse.xls
Arkusz

4E6

SINGLE PULSE

2EB
OE+D
2EB

Displacement UY

BEB

Single pulse.xls
Arkuszi

BE-G

BEE

-1EA
4E-5

-12E5
0E+0 5E-3 1E-2  1gE2  2E2  25E2  3E2  35E2 4E2 452 8E2  55E2  BE2
TIME

2EE

Z DE4D

Z2E&

AES

£EE
0E-+D 5E-3 1E2 15E2 2E2 25E2 GSE2 35E2 4E2 45E2 5E2  55E2 BE2Z  BSE2 VB2 7AE2  8E:2
TIME

M.S Kozien EUROnu teleconference, 4 November 2011 7/13



M.S.Kozien

Horn response under pulse magnetic forces
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Horn response under pulse magnetic forces

SINGLE PULSE - probability density functions of stress ranges for chosen models
Assumed maximal magnetic stress — SMAX=22.5 MPa
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Horn response under pulse magnetic forces

SINGLE PULSE with maximal magnetic stress — SMAX=22.5 MPa
estimated life time
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Horn response under pulse magnetic forces

SINGLE PULSE - probability density functions of stress ranges for chosen models

Assumed constant thermal stress (Smith-Watson-Topper model) — SVM=102.5 MPa
and maximal magnetic stress — SMAX=41 MPa
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Horn response under pulse magnetic forces

SINGLE PULSE with static THERMAL STRESS
and maximal magnetic stress SMAX=41 MPa — estimated life time

S-N curve - Life time [s]
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Conclusions

 Spectral (in frequency domain) method of life time
estimation is an alternative method to the rainflow cycle
counting (in time domain).

Spectral method can be applied to fatigue analysis of the
horn.

1 The presented life time estimation of horn shows
possibility of its application to pulse excited vibrations of
horn.

1 Detailed fatigue analysis will be carried out for final horn
geometry and boundary conditions. Moreower, effects of
corrosion fatigue and irradiation damage should be
considered.
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