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Vibration and Shock Evaluation
of Double-Resilient Mounted Engine
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Abstract : In a main propulsion system of naval ship, DRME(Double Resilient Mounted
Engine) is mostly adopted to ensure vibration isolation and shock resistance against
underwater explosion weapon attack. In this paper, an analysis program for vibration and
shock evaluation of DRME is presented. DRME is modelled as multi-rigid bodies with
nonlinear mounts, and direct time integration method is introduced for shock analysis.
The computed results are compared with those of foreign ones. Navy’'s proposed
specifications are well satisfied with this program. This analysis program serves for the

development of domestic DRME technology of naval ship.

Key words: Double resilient mount(¢]Z &4 21l), Shock resistance(1F2), Time
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1.9 9 %2 AA71E APe =289

A5HA L WFA 45 F9E Astd B

& F71%g FBHAASE PHol Wol o4 2. A%,%4 4370

Hi ok F718E @A AL JEEA

Z wgss AZoTRE AAS ASHA AlY) SAnEEE FU189 AT S AASZ, 7]
T, E% 7)HA(mines)d HHE 53Zw pPo VAT AT 7B SHFTozvH A
SHE Zr)@e] 2AEAS wAs=y o 2y 8 JFHA, FAsF oY F7|H| &
o] itk FHe AL ¥AY BFHez A€ mEy

Fo ATHA 5 (survivability) FAg 95 CIFVARRES 2T T8 AFFANTE
o olZuAA N % AL Zr@e Yz, AHFTIATAANZTF SAceld Hrislolel
uA AdA7)Ee) 8FHI o o] Hopol tg ok olEd  Wrke ¥4 £8TY 7MY,
& U 7AYol UAste YR AL Zuyg REAFALY 5 E71ET vliEte o]F

AYZ7)e dEan e Agolnt oo} gt}
AL F89) A5,3EWA T

8TFAES

2 pdAE 7o QTAGe wuFAs w E 13 Zo] dwbdoz MIL #FHAA 27%n
28 olFEYulLEE ZE RS Frime NUeH old ¥IAE BV wnAE s

1%,%57 AsAhpge 2Ysan olg =g AR
2 Z/8 2 $Ed I35 EFR AeWrrde
Arstglon, Tz aRL ALt RO



B 1T aFAY

Item Specification
Attitude Limits MIL-E-234578B
Keel Shock Factor (Ship)
Shock Test | MIL-STD-%01C/D (Bauip)
Shock Design DDAM (BV043)
Vibration MIL-STD-167 (BV044)
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- dead weight
- max. engine torque
- max. engine torque combined with

. trim £5° | heeling *15° (MIL-E-23457B)

. load multiple
- heavy sea condition (MIL-E-23457B)

. pitching *£10° , rolling £45°

Dead weightd] W& 2z} vl E HFo] 7}
5% 9A}EE AR EAY R HXE AA
33, buffers extreme loadingAldl%t HEHT
E 3,

%o} rough sea conditiondlA & o2 £33
g ARl AfHoE & random 7HAHo)
AL 288 A Aok 12y JAEE Aol Yol
a2A YR Yo} static load multiplecl &3 A
sFgezn FHHAE dildt ¥ 28 B
£ =3 9+ static load multiple® eI

¥ 2 33} F(static load multiple)

Continuous | Extreme
Vessel Type Dir. -

e Loading | Loading

Displ ¢ sels 1s>50m T (015-0.18g | 0.6g
S| ves: s
(Fem?:se:e'nates e'tc)s v<30knts L 1008-010g | 06g
Prgates: v [035-040g | 10g
T 1 0.20-0. 0.8,
Displacement vessels 1s<50m L o1 0_0?;2 08§
Yacht,Mi ter,etc) v<30kn o )

(Yacht,Minehunter,etc) v ts v |050-060g | 12
Glider,Catamarans, v>30knts | T | 040-050g [ 2.0g
Surface effect ships L [025-030g| 1.2g
(fast ferries,fast yachts) V { 0.80-1.00g] 3.0g

22 A%4A4 4547

F718 &35 P JIIYL EHgES
EYYPRAE 183 ¥ ELIWFe we
guide force momente]®, 7]¥ A< TBAH
Fu4g et gy F7)3 SAGGNA &
AARAN 2" FRNMEAAL A EAEY §
@EL2 FZE 5 giv

AF5HAAE YA E FHo= 3l 0.040149
AL EE AME3ln, @AUEEALYY 1
AEFE FUYHo2 AP7NAFo] F& AFw
FAlgo AAAZT £33 718 o) G2 HA AF
P50l JE4WHHE A FxE BHXAA
Al bufferg HAXAFD AEYPL HEE B
BYo) HAEA FA FEH

SAArLEEAN LYY HANEL vlEEY 74
H], 3F2FFe 717AF5H] S gt Hrt

. €tk

23 W34 45347

WER 8FAg gAY @A EE Z
B 7189 23440 9 AEE 38

WEAd4e u T DDAM(Dynamic
Design  Analysis Method)®o2 giESE
spectral analysis 43 NATOZ71E0] AHEs
t AFANNAEYE 08T AnIGAMe B
=293 (transient response analysis)¥8 5 ©l
Atk E 3L e FFANAETF ol

® 3. FFAL B84

Nation Standard
Us NAVSEA 0908-LP-000~3010
" DDS 072-1{classified)
Germany BV 043
NATO STANAG 41 42
UK BR 30 21
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£ 4. 3379 Category (MIL-STD-901D)

I Modeling

Static Load l
Static Deilectioa

= C.0.G. of Rigid Bodies
- Mounts

.

Yes

Natural Frequeacies
& Modes

LIGHT | MEDIUM HEAVY WEIGHT
WEIGHT | WEIGHT FSP LFSP
< 550 b | < 7,400 1b | <60,000 Ib| < 400,000 Ib
(240kg) | (3,357kg) | (27,215kg)| (181,436ke)
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Shock Responses
= C.0.G. of Rigid Bodies
- Mounts

Sody! : Base Frase [l Enolosure Stb, Body2 : Base Frame & Enclosure Port.

Body3 : Engine & HKO Stb,
Body5 : Pedestal B/R 5tb.

Body4 : Engine & HKBO Port.
Body6 : Pedeatal B/ Port,
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# 5 MOUNT MN@AF#H ~x3¥
Loading Condition :
(A) Dead Weight
(B) Max. Engine Torque -15° Heeling

Baseframe Mount Engine Mount

T L v T} L v
0.00 {0.00 {-14.62 | 0.00 | 0.00| -8.94

0.00 [0.00 |-14.80 [ 0.00 | 0.00] -9.64
0.00 10.00 {-30.99 | 0.00 | 0.00)-14.57

0.00 [0.00 |-31.38 [ 0.00 | 0.00]-15.72
Engine Mount

Direction

(A)| Defl. Min

(mm) Max
Force Min

(kN) Max

Baseframe Mount

T|L|V|T]|L|V
-372 |-4.02 |-3.05| -4.89
+4,77 (+0.28 |+3.54] +5.00
-751 |-5.71 [-0.10[ -7.23

+9.65 [+0.40 [+0.92| +7.39

Direction

(B) | Defl. Min

(mm) Max | 0.00 (0.00
Force Min |-11.90 |0.00

(kN) Max

¥ 6 LAAET R IAFEYE

Freq.[Body Direction

Ha)|No.lT | v Ry R. Ry

0.000 -0.054 0536 -0.022 0.000 0.000
0.000 -0.054 0536 -0.022 0.000 0.000
0.000 -0.066 0.999 -0.086 0.000 0.000
0.000 -0.066 1.000 -0.086 0.000 0.000
0.000 0024 0467 -0296 0.000 0.000
0.000 0024 0467 -0.296 0.000 0.000
0.001 -0.017 0.284 -0.076 0.000 0.000
0.000 -0.017 0.285 -0.076 0.000 0.000
0.000 0.014 -0.141 0.057 0.001 0.000
0.000 0014 -0.141 0057 0.001 0.000
0.001 -0.398 0.150 0.093 0.000 -0.001
0.001 -0.401 0.152 1.000 0.000 -0.001
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