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A Study on the Decision of the Mount for the Newly Developed
Diesel Engine using the Existing Engine Room
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ABSTRACT

This paper presents the procedures and technique of the decision on the mount in a diesel
engine development newly.

To assess the vibration characteristics of the engine plus transmission, their inertia mo-
ments are calculated for three engine versions, i.e., NA(Naturally Aspirated), TC(Turbochar -
ged) and TCI{Turbocharged and Intercooled). These data are used to determine the mount
layout and stiffness values affecting the noise quality of an engine as well as a vehicle.

The main purpose of this paper is to design the mount rubber having the optimal stiffness
characteristics through the investigation of the calculation results and the mount conditions
when an engine is installed in a vehicle using the existing engine mount room,

Thus, this paper describes the optimal mount positions, rubber stiffnesses, natural fre-
quency, mode shapes and so on using ADAMS program to apply the newly developed en-
gines to three different vehicles

F87]€489 : Mount Layout(XAA 8i2]), Stiffness Values(Z33)), Mount Rubber(XA] 1),
Engine Mount Room(Z #2&H), Mode Shapes(2= 34H)
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Table 1 The calculated inertia moments of
the engine 2

49 :Kg 'm

Eng| Isx | Iyy | Izz |Ixy=Iyx |Ixz=Izx| lyz=Izy
NA | 76.88 [190.41|197.77| -3.691 | 8514 | -0.404
TCI | 83.39 |194.47|200.22) -3829 | 8594 | -1516

Table 2 The inertia moments for the power
unit

@)t Kg - m°

Inertia moment

Ix | Iyy | Izz |Ixy=Ivx|Ixz=Izx (lyz=Izy
City bus | 97.0 | 4036 | 395.2 | -4.81 | 59.78 | -0.24
Exp, bus|114.4| 4490 | 429.0 | -658 | 8015 | 265
Truck |107.1]520015063( 048 | 8065 | -1.25

Vehicle
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Table 3 The input data for the calculation of
the resonance frequency at rear axle

Kt | Keoroi | Mag | Mapi [32584
(N/mm) | (N/mm) | (Kg) | (Kg) |(fae Hz)
City bus| 38 3320 | 630 | 400 95
Exp. bus| 2463 | 3320 | 650 | 400 93
Truck | 7904 | 1660 | 380 | 260 9.85

Vehicle
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Fig.2 The dynamic clutching torque characteristic
for city bus, express bus and truck
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Table 4 The mount rubber stiffness data for Engine mount

city bus, exp. bus and truck Bracket
Rubber stiffn - Rubber mount
ubber stiffness iti )
Mount position position Engine
X(N/mm)|Y (N/mm)| Z(N/mm) - .
Rubber o
City bus 40 T
Eng. front(left) Exp. bus| 120 300
Truk 30
Ci bus Chassis -
Eng. 2l 400
front(right) Exp. bus| 120 300 Fig.3 The definition of mount co-ordinate
Truck 320
City bus 400 | 5720d) M) Engina Hnrmoum-Non-Ilr;:; Fibbar Slinass Charactarisic
Eng. rear(left)| Exp. bus | 600 425 | 6A(H14%) % - ‘
Truck 308 [ 597(v)4¥) § - .
City bus 400 | 572(114%) T e =
Eng. I
"8 Bxp bus| 600 | 45 | 624(e148) g - ]
(I‘lght) _ 4 [=] g:m-; Symmatical
Truck 308 W(H])\‘_g) £ e ’ a ::::::":m
Gearbox(left) - . g e et
Truck 150 150 | 150(4)4%) e
Gearboxtright)) W3 2 L i

Displacement in vertical direction[m]

Fig.4 The rubber characteristic for city bus

Table 5 The mount position for city bus B 2 A 9AE olde] Table 4 2 59 2t}
exp. bus and truck ol dlgE T aad AXA 94 e
» Mount co-ordinate = }Tig.3°ﬂ Vrehdnt. '
Mount position Xm | Y | Zm J?l-‘f't AR B1AEH IF A4S HAATE o
City b 30 FE T3 AL SHAY FAZTA A 9
Eng. front(left) Exp. bus | 11275 | As] WRe) FAA EE 22T fRE £
039% Lo} 317] mjiolv) T MY AL e o
Trk 0080 % 47t ASAUGE, Be £ BFe] A
Frg [y Dus WL g | AN e 2 41 wes) ol 4 glem,
front(right) [0 | H1Z0 | g oo TRe AAZ BFAHA Y] BB 8T
Truck ~00%0 ok Wehd, o] A4 ulAY N AR 1R R
City bus 0370 1 om0 47} 279 WAY Ad AT ARA FE
Eng. rear(left) | Exp. bus | 0.0570 | 0435 & 830 RN EREE)Y e s}
Truck 03% | 0060 o Alag AAA HHE A AF 54
Eng, rear City bus -0.370 0000 £ Fig4el Jehych
(ri'ght) Exp. bus | 0.0570 | -0.43% H)AE AL oo tialale] o) uekd
Truck -0.3% | 0.060 + ik
Gearbox(left) 10,345
Gearbox(right) Truck | 0630 -0.345 0000 F=ay +a, (x—x)+ a3 (x~x,)°
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Table 6 The static displacement in the vertical
for city bus, exp. bus and truck

Mount position Vertical displacement in
static condition(mm)
City bus

Eng. front(left) | Exp. bus 61
Truk 6.8
City bus 6.0
Eng. front(right) | Exp. bus 6.1
Truck 70

City bus 6
Eng. rear(left) | Exp. bus 0
Truck | - 6.9
City bus 6.4
Eng. rear(right) | Exp. bus 65
Truck 71
Gearbox(left) 70
Gearboxtright) | K 71
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Table 7 The natural frequency mode for city bus, exp. bus and truck

Frequency(Hz) Mode Shape
City bus | Exp. bus | Truck City bus Exp. bus Truck

50 47 49 Pitch(Ry) Pitch(Ry) Lateral(Y)+Roll(Rx)+Yaw(Rz)
51 51 51 | Lateral(Y)+Roll(Rx) | Lateral(Y)+Roll(Rx) Pitch(Ry)

59 6.0 6.5 Yaw(Rz) Yaw(Rz) | Pitch(Ry)+Longitudinal(X)
6.8 6.8 6.9 Pitch(Ry) Pitch(Ry) Yaw(Rz)

73 72 7.7 Vertical(Z) Vertical(Z) Pitch(Ry)

111 122 115 Roll(Rx) Roll(Rx) Roll(Rx)
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