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Synopsis :

Effect of adhesion strength on the formability has been studied in four types of
composite-type vibration-damping steel sheets. Tensile shear strength(TSS) was used to
evaluate the adhesion strength. The formability of the damping steel is closely related
to their TSS, and when TSS is higher than 120kgf/cm2, the formability is close to that of
conventional steels. This results from the fact that TSS has a normal correlation to the
flexural rigidity. The higher the flexural regidity, the higher the resistance to buckling,
wrinkles, peeling-off and discrepancy at press-forming. When the damping steel is
applied to actual parts of machines, the peeling-off of resin from steel sometimes occurs
at the edge of pressed parts due to the heat of painting and baking even if T'SS is high
enough to give good formability. In such a case, it is effective to alter the plate-thickness
constitution of the damping steel. Further, it has been shown that in applying the
damping steel to the oil-pan of a diesel engine, the noise is distinctly cut down especially

in the high frequency region of more than 1000Hz.
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Synopsis:

Effect of adhesion strength on the formability has been studied in
four types of composite-type vibration-damping steel sheets. Tensile
shear strength(TSS) was used to evaluate the adhesion strength.
The formability of the damping steel is closely related to their 1TSS,
and when TSS is higher than 120 kgffcm?, the formability is close to
that of conventional steels. This results from the fact that TSS has
a normal correlation to the flexural rigidity. The higher the flexural
rigidity, the higher the resistance to buckling, wrinkles, peeling-off
and discrepancy at press-forming. When the damping steel is applied
to actual parts of machines, the peeling-off of resin from steel some-
times occurs at the edge of pressed parts due to the heat of painting
and baking even if TSS is high enough to give good formability. In
such a case, it is effective to alter the plate-thickness constitution of
the damping steel. Further, it has been shown that in applying
the damping steel to the oil-pan of a diesel engine, the noise is
distinctly cut down especially in the high frequency region of more
than 1 000 Ha.
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Table 1 Material used for the tests

Material

Characteristics

KTU-X

Extra low carbon steel

Steel sheets

Extra deep drawing quality

Thickness=0.7 mm

Resin PVB
Thickness=0.1 mm

Table 2 Mechanical properties and TSS of specimens

(L-direction)
. YS TS TSS*
Thickness El
kgf lkegf -val kegf
Steel (mm) ;(nﬁgFS I(miz,; (o) r-value (:512/)
H 0.7/0.1/0.7 13 28 53 2.29 148
M 0.7/0.1/0.7 14 29 53 2.28 126
L |o.7/0.10.7] 14 28 52 2.28 61
LL |0.7/0.10.7 14 28 52 2.24 6
Skin 0.7 17 28 52 2.24 —

JIS No. 5 (GL=50 mm)

* Tensile shear strength
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Table 3 Forming test conditions

Test item Test condition xgag:fﬂggzn
T LI - —
s0nbend | Ssgen £x15D o). | Drmopy
Dup | B o D | yan

BHF 500, 100C kef g ratio

R=6mm .
Specimen
40 X 60 mm
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Fig. 1 Equipment of U-bend test

Punch

40X 150

I (mm)

Fig. 2 Equipment of 90°-bend test
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Fig. 4 Comparison of the discrepancies of damping steel sheets

in UJ-bend tests

— 929 —

ABRRCBE L ThELDLA O BEE OB&EEY T, @i LL
ERERLABIRETIm OETTRAERELof. 2OTHhE
BEBFOMETRE, W TOoThEL2THot. ZOTHhA
Photo 1 THEIN L OTHD, SR L & M p.LABFH Tmm
DRTERDAEETHAELL, LaL, COTFRnenTtii
ThT, METOTRIEES LR —H, TSS 21120 keffem?
PllEehds M Hicid & dFhiid Uik -t
2.3.3 90 EphiFIRRER

Photo 2 = v 548 R=15mm ¢ 1§ 1 - RBRK 08T T4
Tt WThORRL ThH, SHRMEEE BT R X B S h
Lt okefing h ORRIES bRV, o Fig, Fig. 5w
1.5 R DT EFCHiT o A # v RoThiysid. Ulif &
Binh, TTOEREAMFPLABH I mm o b 2 ATRAD
ThExR Ui, 5N -88HK LL i1 U i Rk,
BEhrkahThrmtelin, coThimEhsobicd,

N Steel:LL /

Photo 2 Appearance of 90°-bend test pieces

150 (mm) 15 R @&
N g~
) ::> 1 %f Discrepancy
0.60
0.7/0.1/0.7
0.50F I
. 99390 050 —0 %OOOOE)-
E 040} ©
E
? 030+ 9
: Steel TSS
] / {kgf/cm?)
g 020p J o :
- e L 61
.10 lg bR 8
| AH 18
A
Y ‘ ‘ I ‘

0 5 10 15 20 2 30 ' Edge
Distance from the bending center (mm)

Fig. 5 Comparison of the discrepancies of damping steel sheets
in 90°-bend tests

HISREIHER Vol 20 No. 1 1988



30 MR SR O T 2 % o H

R
150 (mim) ‘
s N\
0.5
H-steel
0.4 ) Punch radius (nim)
Y
g
= 0.3
&
5
o 0.2
g
a 0.1
0-

Distance from the bending
center (mm)
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Table 4 Flexural rigidity

Configuration Flexural rigidity
(mm) Steel grade (kgf,ﬂ'mmz)
H 17 840 (859%)
G.7/0.1/0.7 M 17 760 (85%)
(steel/resin/steel) L 11 460 (559
iL 4400 (219%)
1.5 (stee)) Conventional 21000 (100%)
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Fig. 8 Damping quality of a newly developed damping steel
for a motor cover
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Table 5 Mechanical properties and 1TSS of a damping stcel
sheet using a new type resin for motor covers

. . ¥S s TSS
Configuration | Direc- | (i) | et | (B | 7| ul]
mm?) | mm?} ¢ em?)
L 14 26 49
0.5/0.06/0.5
(Steelfresin/ C 15 26 51 1 2.46 80
steel)
D. 15 26 50

HS No. 5 {(GL=50 mm)

Table 6 Configuration and skin steel grade of damping steel
sheets for motor covers

Steel Configuration Skin steel grade
(mm)
A 0.5/0.06/0.5 EDDQ
B 0.4/0.08/0.6% SPCE/EDDQ
C 0.6/0.06/0. 4% EDDQ)/SPCE

# Inner side in press forming

Table 7 Results of trial production

. . Paint and
Steel Press forming baking FProblem
A { Good No good Opening at edge
Good No good portion
| Good Good No-problem

JIS8EkEER Vol 20 No, 1 1988
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Table 8 Transfer function measuring method

Item Method

Transfer Mechanical impedance method, YHF model-1
function program

Impact Hammering

Averaging 16 times

Conventional steel sheet oil pan
10
0 L
[
z=
[=]
.2 I-
2 —50 — L :
g Damping stee! sheet oil pan
i 10
g o
c L
3]
1]
=
_70 1 1 1 1 - °
¢ 500 1000 1500 2000 2 560

Frequency (Hz}

Fig. 10 Comparison of transfer functions of oil-pans produced
by a damping steel and a conventional steel {at 80°C)
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HERH X b EREAE R 2T, L oMo ERAEE TR
BB A A v D3 5 BREMEL, BRIED Hhis, £,
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Table 9 Noise measuring conditions

Item Condition

Engine 2 200 cc dieselengine
Load ON (4/4) mode
Measuring Microphone-» Noise meter |

system IM

— Frequency analyzer —+Recorder

Frequency 20~10 kHz (1/3 octave hand)
Mlcroph(_).ng 1 000 mm away from oil pan

position

Revolution of

b 1 G00~4 000 rpm
engine
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Fig. 11 Comparison of noise level of oil-pans produced by
a damping steel and a conventional steel
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