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Fatigue Properties of Vibration Damping Steel Sheets

Hiroyuki KAGAWA, Masayoshi KURIHARA and Yuukichi WATANABE

Synopsis:

Fatigue properties of vibration damping sheets of steel-resin lamination type were studied in connection
with the effects of shear adhesion strength, tensile strength of steel sheets and thickness of vibration damp-
ing sheets. Fatigue tests were carried out under the conditions of shear by tension loading and out-of-plane

bending.

Principal results obtained in this study are as follows:

(1) Fatigue strength in shear by tension loading increased in proportion to the increase in shear adhesion

strength.

(2) Fatigue strength in out-of-plane bending showed a tendency to increase with increases in shear adhe-
sion strength, tensile strength of steel sheets, and to increase with a decease in thickness of vibration

damping sheets.

(3) Separation life under out-of-plane bending condition was estimated using fatigue test data under
shear by tension loading. The estimated separation life showed a good agreement with the experimental

result.

(4) An analytical method to estimate fatigue failure modes under out-of-plane bending condition, ie. )
fractured, @ separated, and @ not fractured nor separated, was proposed.
Key words: fatigue; vibration damping sheet; shear by tension; out-of-plane bending; shear adhesion

strength; separation.
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Table 1. Properties of tested sheets.
. . Shear adhesion
Construction Tensile strength 2
Type mm of steel shsets strength (kgf/mm®)
Steel/Resin/Steel (kgf/mm?) RT 90°C
A 0.8/0.15/0.8 29 1.02 Not tested
B 0.8/0.15/0.8 29 1.47 0.30
C 0.8/0.1 /0.8 29 1.58 0.64
D 0.8/0.1 /0.8 29 1.47 0.30
E 3.2/0.1 /3.2 60 1.02 Not tested
T Sheet thickness Tensile strength
ype (mm) kgf/mm?
S 1.6 27
N 2.6 65

BEF 60 4E 10 A AL HFHASICTERE BEHM 61 4 12 A 24 A% (Received Dec. 24, 1986)
* g ASE (KR EMZeFT 118 (Steel Research Center, Nippon Kokan K. K., 1-1 Minamiwatarida-cho Kawasaki-ku

Kawasaki 210)

*2 A (kk) BSARFFERT (Steel Research Center, Nippon Kokan K. K.)
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(1) Shear by tension loading (2) Plane bending (type A, B, C
sheets) (3) Plane beding (type E sheet)

Fig. 1. Specimen configurations.
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Fig. 2. Ralationship between shear stress ampli-
tude and fatigue life of type B, D sheets in shear
by tension loading.
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Fig. 3. Relationship between bending stress am-
plitude and bending strain amplitude of type A, B,
C sheets under plane bending condition.
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Fig. 4. Relationship between bending stress am-
plitude and fatigue life of type A, B, C sheets
under plane bending condition.
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Fig. 5. Relationship between bending strain am-
plitude and fatigue life of type A, B, C sheets
under plane bending condition.
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Fig. 16. Fatigue failure mode diagram of vibra-
tion damping sheet.
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Fig. 17. Estimation of fatigue failure mode of
vibration damping sheet.
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