1644 % & % 75 4 (1989) B 9 5

© 1989 ISLJ
111711101111111111

a3

g

HERBRIIRD 2 A4 5 | BB

IR - (AR - B - IREATE

Spot Weldability of the Vibration Damping Steel Sheet

Yoshiki TANAKA, Motoo SATO, Yoshiyuki YUTORI and Kazuhiko KOORIDA

Synopsis :

The improvement in spot weldability of a vibration damping steel sheet has been studied by mixing iron

particles in the no-conductive resin film sandwiched by steel sheets.

The influences of the particle size

and the volume fraction has been investigated in relation to the occurrence of pinholes and micro-sparks.
These defects are eliminated by using mixture of 3 volume percent particles where the particle diameter is

1.5 times the film thickness.

The vibration damping steel sheet produced under these conditions shows

good spot weldability without any bypass circuits, as well as high damping property.
Key words : composite materiail ; powder metallurgy ; weldability ; vibration damping steel sheet.
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Photo. 1.

Typical microphotograph of the
atomized iron particles.

Table 1. Welding conditions.

Dome type tip 6 mm¢ Cu-Cr
200 kgf, 150 kgf

8 kA, 10 kA

12 cycles/60 Hz

Electrode
Electorode force
Welding current
Welding time
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Fig. 1. Simulated assemble panel with a gap.
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Fig. 2. Effects of D/t on the type A defect, ten-
sile shear strength and loss factor.
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Photo. 2. Microphotograph of iron particle filled
in resin layer.

Photo. 3. Type B defect observed around the
indentation.

3:1:2 M oOFmEDBE

BRI D B IS E T AMORT & L THEHOR
MEAEZ OGNS, HIRMESET L Wi KO SmH
(D/t:1.9) AV HBEOERMENOEE % Fig. 3 TR
¥, BN BT [BR5REE B & OHIEME 2 k¢ CR L 72,
HBHORMBELE T LBHEARIEA L, 2.0vol% LA
FCRELRS D, /2, GHRMD X USSR E
EdH 4vol% OFRME TIHETHREDO S,
VLR S, BEHMOZLADROCERABRA T
tllRtEAE B X EERE L KT S FICBBEERo BT 2
HHRF 2155 1213, BHIREE X D b K& WREOHH
YOI EED, TabLbERTB L
OCZDRBRP T2 NEEKRDE 2 BERET LLENDH
5.

3-2 TEXMNEHBRRTORR Y g

3:2:1 FTEIMFEABHTOAR Y MEBEARR
FEH T an TR O N5 BEEHFT CORIRSER O 2K »
MNEBENYFEANDL -0, Fig 1l 0T 3 3 2RBF T H
Wz, OB LWIEESEGEOY I L—MELTMED
150 kgf LM< Lo, HEH o u5ndh i B b A& O
1/2 %3 % (Fig. 1 : X=0) &2 Bz, 20RKEE,

Iron particle D/t :1.9

1.0 -
e o
® 0.5—
]
k] o——5 O T ﬁO\Q
8
'3 -
3
S 1000 Hz at 50°C
0.1 ! 1 1 | ]
]
2o 1005 O 1% e %.')\Q
B €
258
255
o X 80
73
100 1 1 1 1 L
-
°
2 50}
2R
83
e
€3
Unweldable Acceptable
0 | _e) "e)
0o 1 2 3 4 5

Volume fraction of iron particles %

Welding current : 10kA Electrode force : 200 kgf
Fig. 3. Effects of volume fraction of iron parti-
cles on the type A defect, tensile shear strength
and loss factor.
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Fig. 4. Effect of welding point on the type B
defect.
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Fig. 5. Changes of resistance and welding current
with welding time.
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Fig. 6. Schematic illustration of current path at
initial stage of welding.
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Fig. 8. Effects of volume fraction and size of iron
particles on the resistance at first cycle.
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Fig. 9. A model of an iron particle between steel
sheets.
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Fig. 10. Changes of resistance at first cycle,
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steel sheeet and numbers of iron particles in unit
area.
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Fig. 11. Changes of loss factor with temperature

in typically developed weldable vibration damping
steel sheet.
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Welding current : 8kA Electrode force : 200 kgf
Photo. 4. Typical microphtographs of spot welds.
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