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A Study on the Characteristics of Elastomers for Vibration Isolation
of Sports Utility Vehicle

AEA, AR ET
Jongsung Sa, Chanmook Kim

ABSTRACT

Elastomers, which are used engine mounts and body mount rubbers, are traditionally designed for NVH use in
vehicles, and for vibration isolation in specific frequency range. According to the measurement of the
characteristics of the SUV's engine mounts, there are variability in same engine mount properties. Static and
dynamic stiffness of the SUV's engine mounts are changed due to the driving miles accumulated. The pre-load of
body mount rubbers are changed due to the empty vehicle weight, passenger's weight and gross vehicle weight.
And the dynamic stiffness of body mount rubbers are changed very hard above 150Hz frequency range.

FQ7]&-80]: SUV(Sports Utility Vehicle,

£x = YAE A=), Static stiffness( 744d), Dynamic

stiffness(&744d), Engine mount, Body mount rubber

Nomenclature
SUV : sports utility vehicle
EVW : empty vehicle weight
GVW: gross vehicle weight
[M] :mass matrix kg
[C] :damping matrix kgf-sec/m
[K] : stiffness matirx kgf/mm
@  :natural circular frequency rad/sec
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Table 1 Design specification of engine mounts

E/G Static Dynamic
type Measuring | Stiffness | Preload | Stiffness
range (kgf/mm) | (kgf) (kgf/mm)
A 12.6 87.8 18.0
preload
B +15% 14.8 103.1 22,6
C 17.3 120.9 33.0

Fig. 1 Engine mount in test fixture
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Table 2 Dynamic stiffness of engine mounts

. Dynamic stiffness
Sample Su.mc (kgt/mm)
no. stiff.
15Hz | 30Hz | 35Hz | SOHz
i 11.80 | 20.73 | 22.76 | 2242 | 23.23
A 2 14.75 | 23.37 | 2495 | 2529 | 25.10
3 13.00 | 20.74 | 22.86 | 22.37 | 23.02
4 12.25 | 20.55 | 22.42 | 22.26 | 2290
1 15.92J 21.91 | 2332 | 2297 | 23.63
B 2 16.03 | 22.14 | 23.89 | 23.24 | 23.88
3 1572 | 22.13 | 23.82 | 2323 | 23.81
4 1546 | 21.95 | 23.81 | 23.35 | 23.81
i 18.26 | 22.31 | 23.77 | 23.13 | 23.83
c 2 17.21 ] 21.97 | 22.63 | 22.85 | 23.55
3 17.94 | 22.64 | 2429 | 2355 | 2434
4 18.23 | 22.44 | 2321 | 23.54 | 24.03
20
£ 154
£
2
a
© 10K
3 B Sample 1
S BSample 2
B gl
OSample 3
Hl Sampie 4
A

Type B
Engine mounts

Type A Type C

Fig. 2 tatic stiffness of engine mounts
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2.2 FTHo|E) ME AN DIR=E9 Table 4 Dynamic stiffness of engine mounts with
Cea~ule) respect to the driving milage
A7 vt EL 5442 23 /NG AR o} Milage Static Dynamic stiffness
Yok, 2H S Abgel BhE FAAY FA A | Gm) | P siffess st | s0mz | 35k
= AHHg dA 27 EALS FAsoprt doh Left | 1501 | 23.62 | 2594 | 2527
Z, Fdolgo| & Y75 kg M A 36,000 Right | 16.72 | 25.75 | 27.36 | 27.60
Left 2549 12342 | 2576 | 28.23
Table 3 Guideline of transfer path analysis 39,000 Right 19.07 | 26.70 | 2857 | 29.19
Measured data Specifications Left 1450 | 21.83 | 23.77 | 23.49
Powertrain displacement 4x < 0.03 mm 5%’000 Right 16.17 25.50 | 26.34 | 26.40
Engine mount stiffness k < 50 kgf/mm Average 17.83 24.47 | 26.29 | 26.70
Body(acoustic) sensitivity P/F = 55 dB/N Design spec. 148 | 22.03 - -
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(a) Body mount rubbers

(b) Body mount in test fixture

Fig. 4 Body mount rubbers
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Table 5 Design specification of body mount rubbers

Static Dynamic

Measuring | Stiffness | Preload | Stiffness

range (kgf/mm) (kgf) | (kgf/mm)
1 | 40-100kgf 10.8 89 24
I: 2 | 40-150kgf 20.7 133 35
pl3 18.1 118 28
: 4| 40-160kgf |  33.6 99 58
5 23.0 104 30
lower | 20-70kgf 11.1 44 17

Table 6 Load distribution to each body mount rubber
(unit : kgf)

1 2 3 4 5

Design spec. 89 133 118 99 104

EVW 58.6 | 100.7 | 95.0 { 389 | 915
EVW+5person| 683 | 127.7 | 124.1 | 90.8 | 1324
GVW 544 | 1248 | 1419 | 1499 | 1975
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Table 7 Dynamic stiffness of body mount rubbers due
to the preload

Data Dynamic stiffness (kgf/mm)
Condi™_ |15Hz|30Hz|50Hz{ 100 | 150 | 180 | 200

Design
spec.

1 | EVW [17.79|20.58 |21.04 | 22.32 | 24.55|29.87 | 35.86
EVW+5]19.22122.42|22.15|24.52|26.74|32.27|36.25
GVW [18.84121.09{20.76 | 21.68 | 23.86 1 30.23 | 35.74

20.04123.29122.96]23.88126.0632.4337.94

Design
spec.

2 | EVW |28.99|30.45|30.08|32.43|34.60|41.28|41.33
EVW+5|31.35|32.48|32.67(34.95/34.71(43.72{42.94
GVW [32.35(32.55|33.32|35.15|38.17|47.29| 57.35

Design
spec.

3 { EVW |23.33(23.85(24.61)26.64128.78|34.74|34.91
EVW+5,27.21128.59128.65|30.99|33.0839.32139.17
GVW |25.68|27.74|27.30|29.30|32.08|40.21 | 48.93

31.09(32.49|32.37|34.48|37.05 | 53.03 | 62.24

25.84127.03127.29|29.40|32.56 | 37.05|37.19

Design
spec.

4 | EVW [38.51(40.9740.92 | 44.43 | 50.46 | 59.06 | 63.26
EVW+5(56.34|57.63{59.19162.79]|69.00{80.38 | 83.30
GVW [60.98(64.73|64.52|67.80|72.99|87.44|105.6

Design
spec.

5 | EVW |31.19|31.85|32.67|35.28|35.91|39.14|47.65
EVW+5131.90134.13135.82135.91)39.14146.30)50.42
GVW (32.99(35.33|34.89|37.07 | 40.06 | 54.53|59.58

63.58(65.87(66.56(67.63170.39|76.36|88.76

31.38|33.15(33.33|33.76|35.40|37.73|45.21
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Fig. 6 Dynamic stiffness of body mount rubbers
according to the gross vehicle weight
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