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ABSTRACT

Recently, owing to the high demand for eco-friendly cars in the automotive industry, noise and vibrations have become
major challenges. The use of laminated damping steel is increasing in response to these demands. Laminated damping
steel is primarily used in sound insulation plates. The vibration energy is converted into thermal energy due to the
viscoelastic resin being located between two steel sheets and being able to damp the vibrations when an external force,
such as, noise or vibration is applied to the steel plate. Laminated damping steel is chiefly applied to dash panels in
automotive body parts, and because of its structure, junction technology for bonding with other components is necessary.
However, there has not been sufficient research conducted on junctions. In this study, regardless of the electrode shape,
in the range of 4.0 ~ 8.0 kA welding current, the same welding force and welding time were applied which were 2.8
kN and 200 ms (12 cycles) and the tensile shear load and nugget size were analyzed after the resistance spot welding
between different materials of laminated damping steel with a thickness of 1.035 mm. The results show that in the range
of 5 ~ 8 kA welding current, 1.035 mm laminated damping steel meets the MS181-15 standard, which is the technical
standard of Hyundai-Kia Motors.

Keywords: Laminated Vibration Damping Steel(X|ZIZHEH, Viscoelastic Resin(BEHS $=X|), Vibration(¥lS), Loss
Factor(Z4! A=), Resistance Spot Welding(X &8 -&H)
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DP(GI) £AS AH&3+5 2™ Table 28} 39 3}st=z L —

4 2 ZIAA B4 FdAEA ATEHE

(A)mm

MILL TEST CERTIFICATES Zu3tgth

Fig. 5 The electrode tip morphology

Table 4 Material and electrode tip configuration according
to four type welding conditions

Electrode |Electrode
Vi 3 lasticity resin | No.| Base Target Type face face
- f?oi asticity resin layer material| material diameter ( A) radius (B)
Sk 1 SGACUD | 16D |  6mn 40mn
o, SPCC Layer ? SPCC 0.7mm
; ; 100 m 2 | LVDS | (Galvanized) | 16D gmm 100mm
R s AN R N —11.035mm
Fig. 4 The laminated damping steel section structure 3 R(gl(l)elg) S}gi}éliCZSm?HO 16D Gun 40mm
4 (Galvanized) | 16D 8mm 100mm

Table 1 Chemical composition and mechanical properties

of the investigated laminated damping steel 1.035mm
22 ALBNER ! M= H 74

Wt (%) Tensile | Yield |Elong N
strength |strength | ation 2 AT AHgE &3 AFe] 34 Fig 50014
C | Si |Mn| P | S | (Nmm | ONm) | (%) BoF 9lom, Table 49l &4 74 W& A
92 2 Mdulge) tE T AZTS 137)F .
00013 |0.003 | 0.081| 0.011 |0.005| 298 | 147 | 49 e = me e | He T A5 ) IS
AAATE APHL KS B IS0 14273(AFHEH 2
meAM 87 olge] APAP te AdH X
Table 2 Chemical composition and mechanical properties 2w @) A @3o] ol 100m, E 30
of the investigated 0.7nn SGACUD(GI) m Azstgon Fig 6o A4S UeR ok
Wt (%) Tensile | Yield |Elong
strength | strength| ation 100
C Si | Mn | P S | (N/mm) | (N/mm) | (%) 30
0.0012 | 0.003 | 0.069 | 0.008 [ 0.005| 292 143 49 .
L
—i—1\+“— %
Table 3 Chemical composition and mechanical properties : 1 v
of the investigated 1.2nn SGAFCS590 DP(GI) i
Wt (%) Tensile | Yield |Elong : . - ! |

strength | strength| ation |
C Si [Mn| P S| (N/mm) | (N/mm) | (%)

0.0731|0.182 | 1.948 |0.0128| 0.004 | 635 363 27

Fig. 6 Schematic and drawing of the tensile-shear

specimen (unit: mm)
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Fig. 7 Tensile shear strength according to material
type and electrode tip configuration
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