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Development of Damping Technology for Car Body
Using Structural Adhesive Bonding
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Summary

Aiming at weight reduction, ride comfort and less road noise, damping control structures (damping
stiffener and damping weld-bonding) and structural adhesive with high damping property applied for
body frames have been newly developed. From the result of basic verification of test frame using this
structure, it has confirmed that vibration of test frame decreased in effect of improvement of not only
stiffness but damping. In addition, from the result of verification using car body and test car, it has
confirmed that vibration of body decreased, and that road noise decreased up to 5 dB at driver position

during driving at 100 km/h.
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Fig. 1 Body-in-white of Mazda3 with Damping Control
Structures Using Structural Adhesive (light blue line)
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Fig. 2 Schematic Diagram of Damping Stiffener
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Fig. 4 Measuring System
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Fig. 5 Mode Shape of 1st Torsion Mode
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Table 1 Specification of Stiffener in Test Frame
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Table 2 Properties of Structural Adhesives (20°C, 20Hz)

Loss factor (-) Storage modulus (MPa)

Adhesive Type A 0.45 564

Adhesive Type B 0.04 2279
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Fig. 9 Applied Location of Damping Stiffener (red
painted)
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Fig. 12 Comparison of Road Noise of Test Cars
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Fig. 13 Relation between Young’s Modulus of Structural
Adhesive and Torsion Stiffness of Frame

(2) FIAfRHL
BEEANOWEIED BAEMIE, WG CfH L7
2, 7L —LAD1RAL Y FT— ROIWE) L~V 45T 2
L X ORRBEHEOME Uiz, Fig. 1412, 7L —20D1K
ALY E— FORE L)L & BRI OBR IR & OBIfR
ZFEMMAT L7 iR a2 73, AR OB RRE?0.3H
AU, IRENL LD T A ENGD, ZOZ L
b, BEEAIOBIREORIEZELZ0.30L EE Lz,

7.0E+04

6.0E+04

/s2/N)

5.0E+04 |
E 4.0E+04
3.0E404 |
2.0E+04

Inertance (m

1.0E+04

0.0E+00
0.0 0.2 0.4 0.6 0.8 1.0

Loss factor
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Adhesive and Inertance of Frame
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Fig. 15 Loss Factor of Developed Adhesives (20°C)
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