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Mounts for shipboard equipment in naval ships play an important role for vibration and shock suppression, New large—capacity resilient
mounts, SDR-D30 and SDR-D45, have been developed, This paper involves performance tests for the mount which have maximum
load of 30 kN and 45 kN, respectively, The performance tests have been carried out for several mounts based on military standards,
such as MIL—-M—19863D(SH), MIL—M—21693C(SH), MIL—M—17508F(SH), and MIL—S—901D(NAVY). The test items consist of deflection at
upper rate load test, dynamic stiffness, uniformity, static load—deflection(axial, transverse and longitudinal), drift test, fatigue test, and
shock test, From these performance tests, it is confirmed that the two mounts have good performances based on military standards,
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1990)& &231%2n, o 42 6E100, 6E150, 6E900BB S
Eofgt MEg 5= U= A0l sk of Aol
HAsts=2 = 16 kN(= 3,500 Ib)
0|22, 2 A7olM 125l1 l= DFRES| Z[isksnt Alofsl

N = agg S fich 0lF IwFAs IR 2,

MIL-M=17185A(SHIPS) (Department of the Navy, 1956)= &
Sy EH(H“t'l EtM(resilient) OF2EO0]| CHEF LEXMQl MAH|2} A|

ol CHst &S =kt Uct o] FAS KMMlS| AEEH,
QUX| 4X|2H HASIE 2k 9 kN(= 2,000
lo)7IX|2t CHRL USS & 5= QUCt w2 2 HAFo|A 112{st
U= ORRECQ| zChskaxt X074 AM A MEe 4= qict
5B MIL-M-19863D(SH) (Department of the Navy, 1991)01lA

22.6 kN(= 5,000 Ib)= CF2Eo0] CHsh 4 F AlRE S2
7|1&5k 43, MIL-M-21649C(SH) (Department of the Navy,
983)0llM= 45.2 kN(= 10,000 Ib)2! OF2Eo] Cfst 22 7|

Alt HiQl Zo| &2 odFollAf 13{5in Rle Ok
E9o| zthsEE2 242+ 30 kN 2! 45 kNo|H, 282+ SDR-D30zt
SDR-D452 HY5IQict w2hM SDR-D30 oheES| MsHrie
oI5t Al EXEIK| 2= oz mEEigion], MsAld
HIIE flslo] Aoz MIL-M-19863D(SH)2F MIL-M-
17508F(SH)S € HE3iict, T 2ol Alolet Lh8ol cishl
= ML-M-19863D(SH)0| PAIE9IS F4o0f, & Fziof =t
o] UK %2 HSZHAE(shock)S 2lsiME ML-S-901D
(NAVY) (Department of the Navy, 1989)5 &sI%ict HH
SDR-45 O}RE9| M=gholo| XMast &ndde MIL-M-
21649C(SH) o2 ks 4= Qlon{ o] FAS 7|20z MsA|
WIS SUSIC) HDFASS 2F HAsES ZHE A
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“Examination” AI&(1-A, 2-A, 3-A)0IM= 2&=ALZA 670
o| ChAt OIRE Aol chal &4 & SO =X 77t @
A7\ 7|Esict &2 o0lRES EXE 37|= 2F 410 mm
X 351 mm X 234 mm (20| x £ x %0l)o|ck

Table 1 Performance test items for No.1 set

Id. ltem Remarks

1-A Examination MIL-M-19863D(SH)
1-B Deﬂechonloaatdupper rate MIL-M-19863D(SH)
1-C Dynamic stiffness MIL-M-19863D(SH)
1-D Uniformity MIL-M—-19863D(SH)
1-E |Static load—deflection, axial | MIL-M-19863D(SH)
_ Static load—deflection, Ve

1-F transverse MIL-M-19863D(SH)
_ Static load—deflection, Ve

1-G longitudinal MIL-M-19863D(SH)

Table 2 Performance test items for No.2 set

Id. ltem Remarks

2-A Examination MIL-M—-19863D(SH)
_ Deflection —M—

2-B at upper rate load MIL-M—-19863D(SH)
2-C Dynamic stiffness MIL-M—-19863D(SH)
2-D Uniformity MIL-M—-19863D(SH)
2-E Drift test MIL-M-19863D(SH)
2-F Dynamic stiffness MIL-M-19863D(SH)
2-G Fatigue MIL-M-17508F (SH)
_ Deflection Ve

2—-H at upper rate load MIL-M-19863D(SH)

Table 3 Performance test items for No.3 set

Id. ltem Remarks

3-A Examination MIL-M-19863D(SH)
3-B Dynamic stiffness MIL-M-19863D(SH)
3-C Uniformity MIL-M-19863D(SH)
3-D Shock MIL-S-901D(NAVY)
3-E Dynamic stiffness MIL-M-19863D(SH)

Fig. 12 Al?:.ém = “Deflection at upper rated load” (1-B,
2-B)2| AlHRES HoiFn Qlch R TESAIET|(UTM;
Universal Testing l\/lach|r1e)E 0|&35t01 o 5t52! 30 kN7HX|
A=otE2 HIEMOZ 45| ME3INLCt UFIES| 28 S5=
22 7.62 mm (14 ~ 3Hul) 2 1.27 mm (4HW) 2 L& st
ik

b

Fig. 1 Photo for deflection at upper rated load test
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Fig. 2= “Deflection at upper rated load” (1-B, 2-B)2| Al
|

Zzle| st olE HoiFD Ut el otE-Bigl FMS 2o
F glon, zchstEoMel AOf 2= HEHR 2T FARKH
Zi02 ECIEIC 0] A|ESESe D& OfREo| ME35lof k=
2o ZAM Dl—rE°l 7280l MM EME mefat = e B
ShAIRCl A2 mTtEICt

1-1

—lat
—nd

—3rd

Defiection|{mm]

Fig. 2 Test results of deflection at upper rated load
test

“Dynamic stiffness” (1-C, 2-C, 3-B)AI&olAM{= CHE Z
HE o250 SAEMAEE &l nlRES| IRXlsTE
OISICE Fig. 32 Al@R2&2 B0iFT o0y, 0fREd 5=
 STAE MRSt = AHS FHQICt B2 2|cistEnt
z|f5E2| 70 % 58 S F ZAFE 1sINCt olRES| 1R
ASTE meret = U Stie| 2lEs37|2t Fik Bk

E(swept rate) & =3I

_IE’E 0o

Fig. 3 Photo for dynamic stiffness test

Fig. 4= EXQl AlgZt2M 30 kN EE0lAMe| Zols &
01311 UCt DIRE A/stFol MxlE TESEA AS2RE T}
£ H|E HoiFD QU o] AlEE=E2 “Deflection at upper
rated load” o} &b TE OI2E0| XM&slof sh= S=oZM
OIREQ| 72Xl =X EAMS molst £ 9l= =98t AlHol

e o1 Jo MM ?5-!-!—

EICt 67H2] ok2Eo|| CHEH AlE 2of AEE DRE
STE %%m ‘Uniformity” Al&l&F=(1-D, 2-D, 3-C)2 =3
2 2RIt YdiMoz SAHAMel S o]
5101 Tloks A2 U UeH, 2 AFoM = EMEM
7| Mg3I9ich ANz ASE FcsiEoiMel HR 1R
E4= 4,91 HzO|0d, EFHAR= 0.08 Hz2A FEMO| o 2k
S5t 2oz EohE(RAct
“Static load—deflection” (1-E, 1-F, 1-G)= Z} giskH=z ot
SAIET|E o|8sto F3I=|Qlct (Fig. 5 &=). “Deflection at
upper rated load” A&} '|TAf8|'K|D|' T2|8¥5Haxial) ¢l 4ol
= AlglsiEe| =) 37171 180 kN M (0IRES| Z[Tf5E2 6
)2 MtiMo=z 30, Asare Eot ofz} elfktee=r
AlEo| EI=|ICt & 4A10|22] AlF0| $3=Iien, 1, 2, 3
i Alo[2olM= Z|CH RFESSEES| 70 %7HK| sk, 4y
AlO|20lM= 100 %7kX| RH5IGC

Acceleration ratio

wh - =

Frequency(Hz)
Fig. 4 Test results of dynamic stiffness test

AdIslol M= Z[f 2F 70 mme| HeI7 | elSk=s HS ol
Si9iCt meksktransverse, longitudinal)ollAl= OFR2EQ| Hi2|
7} 383k strollM s on, sl ) E2 of
160 kNO|QICE Al & OfREo|= ofmst &ME gISS &l
SIXCE Fig. 6 % 72 FAjwgke| thEAol Furst 9l okt
& ZulE Zizt HoFa gl

Fig. 5 Photo for static load deflection test
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“Dynamic stiffness” (2-F) Al&S $8istod, IRxIEe| His}
20| £15 % O[LflE =elsiNict,

“Fatigue” (2-G) Al&2 MIL-M-19863D0ll= HAIE|0| UX|

L2 AYEZOX|TL OlRES| £ 5 T2 MEM M52 1
E1 | flsi sasIch A& MIL-M-17508F0] THA|=I ke
o= $as/9ion], nfES] ZRFIFOIM 500,000 Ao 22
UHEAES SUBIGCH R YEHaxa)2 Aoz S,

'—A|o-|7|E ia_g._ |.o=i|:|. |:|- A|o4 oOl |:||_,_Eo| X—IH_A-I I:I|_:i

2I5H “Deflection at upper rate load” (2-H)& =

11

18d
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Defiection{mm)

Fig. 6 Test results of static loaxd deflection test
(compression)

11

o 10 20 3 41 s0 &0 Ta
Deflection|mm]

Fig. 7 Test results of static load deflection test
(tension)

“Shock” (3-D) AlEE MIL-M-19863D0l= BA|=|0f UX| &
2 AE=0X|2 DRRES| EAYE &ol5k| flof 1aist

rlo

oz ZHAR2 47| DIREE 1 =& 5i0f 5t
32 ORES| H20ll= 55 HelE IHholM 2Rt
4/SU SESHARTI0IM 8 == qict TR 2 Al
oMz SUEY SH4A7|E &335101 1712| ol2Eo sl
2 BAMR 2 HMelstn 2jdket Aldah

xbx ) ojeE M’='2|- o|-.-01| 7|—-—_'.:_ 1§ MX|

“Dynamic stiffness’& —’r—zﬁfoﬂq Z7AAE N/E
FRISS0| W2k 115 % O|Lfoofo} Bt

Fig. 8 Photo for shock test

4. SDR-D45 OI2ES| dsSAldg 7t

SDR-D45 OR2EO]| thsiAl= ML-M-21649CE 7|tz &}
of AdARl2 RISIITE HSHIA 2 o] DIREES thet

== T e (=X=X=]
o=z slgioni, olRE 2HE 1x=2 5101 27 =(No.4, No.5
sets) & TMSIICE Zt =HEZ AME AHEEE Table 4 & 5

off 22} Halsiqict.

Table 4 Performance test item for No.4 set

Id. [tem Remarks
MIL-M-21649C(SH)
4-B Dynamic stiffness MIL-M-21649C(SH)
4—-C |Deflection at upper rate load |MIL-M-21649C(SH)

4-A Examination

Quality of rubber to metal

4-D bond MIL-M-21649C(SH)
4-E Strength, axial MIL-M-21649C(SH)
4-F Fatigue MIL-M-17508F(SH)

4-G | Static load—deflection, axial |MIL-M-19863D(SH)

Static load—deflection

4-H ’ MIL-M-19863D(SH)
transverse

A Static Ioaq—dgflectlon, MIL-M-19863D(SH)
longitudinal
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MU o=z SDR-D30T} FAIEH AlE0| li=(Qlend, 2 Z
olMe= AOIE & S0l ARE BMeE J|=sIich
MIL-M-21649C0oll= “Static load deflection” (4-G, 4-H, 4-)
ol chst &k=0| gleLt, OFRES| oYM S metsly| LIshA
= ZQst smoz sl MIL-M-19863D S 215109
HMZsIct. Est Fat|gue (4-F) Alge MIL-M-21649C2t
19863D0= HAI=|0f UX| 42 AlRE=0(X|2E DIRES| 41
% o2 AN M2 1E1 | 25l SDR-D30T S5t eiHo

FRHBICE “Shock” Al CHsiiAl= DRRES| Z|tisHEO|
j_%[-H 2R SN |9| AMEstEss Znfst, MIL-M-21649Co|

= GAIE 2=0] 2lo] YEfSIFCE

Table 5 Performance test item for No.5 set

Id. [tem Remarks
5-A Examination MIL-M—-19863D(SH)
5-B Dynamic stiffness MIL-M-21649C(SH)

5-C | Deflection at upper rate load |MIL-M—21649C(SH)
Quality of rubber

5-D to metal bond MIL-M-21649C(SH)
5-E Drift MIL-M—-19863D(SH)
5-F Dynamic stiffness MIL-M—-19863D(SH)

“Examination” (4-A, 5-A) A|EolME Q&t=ALZA &AL T}
& 59 X 772 @ 37|18 7|Feiict &R oRRES|
MEl F7]= 2F 480 mm X 348 mm X 235 mm (20| X &
£0[)2A SDR-D30=Ct Zolok 2F 20 % M= Zct
“Dynamic stiffness” (4-B, 5-B) AlEollM= :'—7‘._|.'%.“%”*l?:.4
Sofl 0F2ES| z|tHotzollMe| IREISTE 2 4.5 HZ2 &
5l9 e, ol SDR-D30ECk= 2F 10 % MT <2 =X[o|ch.

AlEEk=0ll= WAISER] LRAX(DE ‘Uniformity” AS2 HEZ 5
S,

Fig. 9= “Deflection at upper rated load” (4-C, 5-C)2| Al
HZne| 5o E 2oiF1 Uk 4712 oFE-He| IMS Hod
1 9lon{, z|tisIB0lA 2F 23 mme| YUEHEZ0| Elol=|Ql
cl. ol= SDR-D30ECh= 2k 10 %7t 2 ==x[o|ch.

X J|)||

r§ ru|o

-

Ol

1-1

s ] 5L
2 nd
drd

10 . —dth

4] 5 10 15 20 25
Displacement{mm])

Fig. 9 Test results of deflection at upper rated load
test

“Quality of rubber to metal bond” (4-D, 5-D) Algl2 o}
E9f ‘rubber'e} ‘metal 240 FEHZ HBSH= AlHoEAM
BHESAIEY|E ol 8sto] T-lsIRICt (Fig. 10 &X). &8 siE2
olriisto = nfREQ| z|tfslEe| 2ull7fX|olod, Z|ci ZtZslE
2 607t wAIE = HAECH Fig. 110 ZRt2A sHEE-He
IME HoiF 1 UCh Fig. 112 EH, 5IEH 2o1E0| FAI=
HAM QIETTIt Bobske T8 Eole 4= Uk

“Drift” (5-E) Al&2 AlZlol| 2 ofRES| HEZHS HEFst
= AIHo2AM Z|T) ok5(45 kN)2 0FRE Aol Mx|5H = of

AlZb e o MRlERS ﬁl:ﬁl‘ﬂ F SDR-D302 2
SIF oLt SDR-D45= 14272t ==
F) Algdg $3listod, -T'--?’rﬂoi?—o—l H3R0] £15

i
(@)
ne
i
$
0

stiffness” (

Fig. 10 Photo for quality of rubber to metal bond
test

100

Load(kN)

0 20 40 60 80 100 120 140 160

Displacement{mm)

Fig. 11 Test results of quality of rubber to metal
bond test

“Static load—deflection” (4-G, 4-H, 4-) /\IE% Zt “Fiﬂjé
2 USAIEY|E 0|83510 SDR-D30T} FARSH i
ik 2ldsHaxial)ofl il olRE zchstsel HH | 270 kN
7FX|2| SEE0| RESILE Fig. 122 AlE £ s o 2AM olRut
go| BES HoiFD UeH, Fig. 132 LRSS 2oiFL
{ACt
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Fig. 12 Photo for static load deflection (tension)

=45k AlE(transverse, longitudinal)2 2702 ORRET| 1
THSIUCE Fig. 140fl= transverse Hak| Al
&2 20T RloM, Fig. 1501= A[RZnIE 20iFT U
C} &t2 51=0f thst FAS QIOL} AJ&0] 7H=5H Bisio| sl
She ZZIK| FESIRICE Al-ARRIOIA e Hiet Zo] 2

U 5= Ao, OfRES| &4t 2 UARK|

=
ERUACE EEBH AlZbo] 741} otofl w2t °JEH HEf2 SHEE A2

Fig. 14 Photo for static load deflection (transverse)

1-11-2

—] 5k

Load(kN)

— 2
e 3l

—dth

0 10 20 30 40 50 60 70
Deflection{mm)

Fig. 15 Test results of static load deflection (transverse)

5. & & 2=

&R e E I3|—‘v°-'59—| SsHE7t eiHo] EH8F = 7|Zol+ &
IXZE= 7| MRS, =Ee = U= A=o| HEE2 0=
I |FES0|ct oPII'F_F =L OFRE Mol 7HekstoXt 5t
= OI2Eo0]| Mkt ol 2 |E2 glen, clst A4S Z4E
510 2| 440l b= OIREE AH2lg st = NSHIEE =
sisfot & Aoz HolElct 22 siZollMe eaket MA/AE
71&Ee| siZ EE EMDRRES| MEEI| X|EE MY ¢
74_; oI-E;iﬁ ol|:|. |:|:o|. I_-IE| OPE1K| M|L M_ 17185A .FID

HX|=| 12, MIL-PRF-32407 (Department of Defense, 2012)114
o= | JHH=(QICE SHX(2HO| HEE BE R EMDIRE
of Y2 MBsploll= FE7t Ue H2Z HCIEICE w2 EFM
OIRES| MsErols ZTAIRET oM 2ol ARBEL U= H|
{2 (tailoring) 70| XME=0{of & Ho=Z HCIEICt DIRE
o A8 ¥ ERiEH|e] M5 S o2 EAE 1l2{sio] DRE
AsEoll Lt AYEsS MEsH, Algdite Z2Yske A
0| ZLsict st OFREEZ A[FAEAM(ChO| (=T, M2
7P’él'32§ 1 AN HES Hhot 2E Ms"I| A=lE SRSt
OE AH7LE||_—_}_

0

rl:l

2 ol oA Z/kskEOl 242 30 kKN 2 45 kN of BEE o
2% ENIOI2E(SDR-D30, SDR-D45)2| ASAEETL weg
ZHCHP AoW5HT, AlEl 2012 Felsiict 2 ¢ie Sl
TSR} 3= SIS EHolREC] MSEIPIE 42int Al
usio] B2 £20| © Oz Wl o2 S5 BNS of
20| Fs}JYi0| XSHOR AHE|S BlBict

= EE2 SR FARKM (UMY EYEL e
o
9]

—_
= 1Tap)ol MEY XS Lt
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