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Synopsis :

Composite damping steel sheets which are composed of two steel-sheet skin layers and
a centrally disposed viscoelastic resin layer have been attracting attention. The
composite damping steel sheets have better damping ability than that of other types of
damping sheets and similar formability to that of conventional steel sheets. Therefore,
they are expected to be widely used for many machinery and equipment components.
The composite damping steel sheets, however, have poor spot-weldability, because their
core resins have no electric conductivity. A few methods of welding performance have
been proposed to resolve such trouble. Kawasaki Steel has developed a spot-weldable
composite damping steel sheet NONVIBRA by adding graphite particles to resin layers.
A role played by graphite is to provide a current path at the beginning of spot welding. A
critical radius and critical amount of graphite particles for this purpose depend on the
thickness of the resin layer. Graphite in the resin layer does not affect other

characteristics such as the loss factor and adhesion.
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Synopsis:

Composite damping steel sheets which are compused of two steel-sheet skin
layers and a centrally disposed viscoelastic resin layer have been attracting at-
tention. The composite damping steel sheets have better damping ability than
that of other types of damping sheets and similar formability to that of con-
ventional steel sheets. Therefore, they are expected to be widely used for many
machinery and equipment components. The composite damping steel sheets,
however, have poor spot-weldability, because their core resins have no electric
conductivity. A few methods of welding performance have been proposed to
resolve such trouble. Kawasaki Steel has developed a spot-weldable composite
damping steel sheet NONVIBRA by adding graphite particles to resin layers.

A role played by graphite is to provide a current path at the beginning of

spot welding. A critical radius and critical amount of graphite particles for this

purpaose depend on the thickness of the resin layer.

Graphite in the resin layer

does not affect other characteristics such as the loss factor and adhesion.
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Fig. 1 Two types of composite steel sheets

Table I Differences belween two types of composite steel

sheets
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Table 2 Properties of conventional composite damping steel
sheets

Property Characteristic compared with SPCE

Damping ability 102~ 10¢ higher

Tensile property Almost the same

T Almost the same except that wrinkles are

Formability 4pt to oceur

Spot weldability | Very poor
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Table 3 Materials used for the test

Characteristics

Material l
SPCE grade
!?)}geeltq Thickness: 0.6 mm
sheets TS 32 kgf{mns?, ¥S 19 kgf/mm?, EI 47 %
Craphit Fine pieces smashed from carbon electrodes
: r?t?‘ll N Diameter: 50 to 300 gm
particles Content: 10 to 50 wit9%
Resin Potyethylene (PE) peliet with adhesivness
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Table 4 Evaluation tests for composite damping steel sheets

Test item ‘

. Measurement and
Test condition

evaluation
Damping | 20~120°C =
property Mechanical impedance method Loss factor (&)
Snot Tip: CF type, 6.0 mm dia. Nugget formation
wa):cl)dahility Electrode force: 200-1000 kgt | TSS, CTS

Welding current: 6-12 kA Fracture mode

--30~100°C

Adhesivity INSTRON type Lap shear strength

Tefron sheet

(a) Blend

{b) Hot press

Pressure
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"/ Temperature
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(d) Setting

{e) ot press

(f} Composite
damping steel

Tig. 2 Procedure of sample preparation
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Fig. 7 Effect of content and average particle diameter of
graphite on spot weldability
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Photo 1 Structure of spot-welded compesite-steel joint
(E!ectrode: CF, dia. 6.0 mm, 270 kgf)
Welding current: 9.8 kA x 12 cycle
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Table 5 Mechanism of improvement in spot welidability
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Table 6 Mechanical properties of composite damping steels

| i YS ST El Y.El R
! Steel Direction (kgf/mm?) | (kgf/mm?) (%) (%) 7 LDR
i
L 14 30 51 0
Deep drawing steel ((}{g}]j‘ﬁ(n 1T 15 30 53 0 2.06 2.21
B} 1h 31 49 O
L 1 29 51 0 '
Damping steel for use at KTD-C(R) ] . -
room temperature (0.8/0.1/0.8 mm £) T 14 2 »3 v 2.02 2.21
D 15 31 49 0
L 14 30 51 0
Damping steel for use at KTD-C(M) .
middle temperature (0.8/0.1/0.8 mm £) T 14 30 2 0 2.02 2.2
D 15 30 48 0

Tensile test:  JIS No.5, G.L.=50 mm
LDR test ; Punch dia. 33 mm, BHF 500 kef, Lubricant G 790
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(a) NONVIBRA KTD-C () SPCE

Phote 2 Cups drawn by Erichsen testing machine
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Photo 3 A spot welded model component using NONVIBRA KTD-C
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Fig. 14 Welding current of NONVIBRA KTD-C for room
temperature use {(R) and middle high temperature use
(M)

Elctrode: CF, 6.0mm dia., 390 kgf)
(We]ding current: 11 kA x 18 cycles
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Fig. 15 Temperature dependency of @' in three types of

NONVIBRA KTD-C
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