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Development of Conductible Vibration Damping Steel Sheet

Mizuo EJMA, Hiroshi EENDO, Taizo NAKAMURA,
Jun-ichi MORITA and Shigeru Horisawa

Synopsis :

To get rid of defects of ordinary vibration damping steel sheets, studies were caried out to improve weld-
ability and thermo-endurance in the baking temperature of cosmetic coatings. It has been shown that weld-
ability can be obtained by adding to the resin layer conductive metal particles by 5 to 40 wt % to the resin
layer. The diameter (0') of Metal particle must satisfy the following equation, with regard to the thickness
of the resin layer (T): T/6= 1.0 ~1.2. In addition, new thermosetting resins with both good vibration
capability and good thermo-endurance have been developed by using the bridging reaction of curring agents
between moleculas of the thermoplastic polyester resin. Based on these new findings, a new manufacturing
process of coiled products of conductible vibration damping steel sheets has been established.

Key words : composit material; raminated

thermo-endurance ; raminating process.
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Table 1. Effects of conductive particles addition
on spot-weldability, bonding strength and vibration
damping capability (In all cases, 30 wt% particles
added).
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Fig. 2. Effect of content of conductive particles

on weldability.
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Fig. 1. Change in loss factor with the addition of
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Fig. 3. Effect of content of conductive particles
on vibration damping capability.
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Fig. 4. Dependence of weldability and shear adhe-
sive strength on T/& (thickness of resin layer/
particle diameter). SUS 410 Particle were used.
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Table 2. Physical properties of resins employd.
o . . . . *
No. Resin Molecular weight Glass trezrz%;xon point Melt(n;lg )pomt Curing ?%ftn% gontent
E-1 Polyester A 30 000~ 35 000 0 — 2
E-2 | Thermosetting resin Polyester A 30 000~35 000 0 — 5
E-3 Polyester A 30 000~ 35 000 0 — 10
P-1 Polyester A 30 000~35 000 0 — 0
P-2 | Thermoplastic resin Polyacrylate B 30000 —5 — 0
P-3 Film resin C 300 000~ 40 96 0
P-4 Polyisobuutyrene 600 000~ 43 — 0
* Curing agent : Polyisocyanate colonate EH
Width: 100mm
Thickness of steel sheet: 0.8mm
1.00 = Peeling distance
- O O QE Qﬂ (a+b)
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Fig. 6. Temperature dependence of shear adhesive
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Fig. 8. Dependence of peeling distance on temper-
ature.
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Fig. 9. Welding current changes during spot-
welding.
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Fig. 10. Rerationship between occurence ratio of
faults during welding and electrical resistance at
initial one cycle.
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Fig. 13. Vibration damping capability of coiled
products.
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Fig. 14. An example of shear adhesive strength in
a coiled product having 0.75 mm thickness.
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Welding condition : I=8kA, P=1.96X 103N, T= 14 cycle
Fig. 15. An example of initial resistance distribu-
tion in a coiled product having 0.8 mm thickness.

e
£
NS
[
5 | an a%, alb
§ 4__'___—/', (!"/__“ Sample 1/ O | @
© A: ,’ Sample 2| A | A
é /‘I/'I Sample 3| O | —~
} ¢
Z 2f K ‘ a
/ ?' { 13 1
{ —1
L~ |

N L | L ! | L
0 4 5 6 7 8 9 10

Welding current (kA)

Sample 1 : 1.0 mm thickness () vibration damping steel sheet,
+1.0 mm thickness normal steel sheet

Sample 2 : Two sheets of 0.5 mm thickness normal steel sheet,
+1.0 mm thickness normal steel sheet

Sample 3 : 1.0 mm thickness normal steel sheet, + 1.0 mm thick-
ness normal steel sheet

Welding condition : P=1.96X10%N, T= 14 cycle

Fig. 16. Dependence of nugget diameter on weld-
ing current.
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0.8 mm thickness vibration damping steel sheet was spot-welded
to 1.0 mm thickness normal steel sheet under following welding
condition : I=9kA, P=1.96X103N, T= 14 cycle

Fig. 17. Stability of welding characteristics dur-
ing succesive spot-welding.
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Photo. 2. A washer applied the conductible vibra-
tion damping steel sheet.
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1) ®HE # 45HFEE 62-174145
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