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Severity Analysis of Typical Shipboard Vibration Environment for Materiel
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ABSTRACT: Objective To correctly recognize the shipboard environment. Methods The vibration environment of
the materiel in the cabinet was measured on a typical shipboard platform using the INV3062T2 data collecting system.
Results The vibration data showed that the vibration accelerated velocity in all directions of the cabinet was a normal
random variable, and the peak accelerated velocities as well as the accelerated spectral densities in all directions were
also obtained. Conclusion The analysis showed that the cabinet vibration environment belonged to type I vibration,
which is a low—value and long—term vibration environment.
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Table 1 Classification of typical frequency spectra of stochastic

vibrations
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Fig.2 Time domain vibration curves in the ship direction
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Fig.3 Frequency domain vibration curve in the ship direction
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Table 2 Frequency domain distribution in the ship direction

AR/ Hz IR VEAE/ (m-s) || BRZE/Hz IS I/ (m-s™)
37.5 0.335 41 562.5 0.248 75
50 041272 575 0.152 34
62.5 0.210 65 1112.5 0.100 8
550 0.168 72
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Fig.4 Statistics of vibration acceleration in the ship direction
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Table 3 Acceleration spectral density peaks of vibration in the

ship direction

WIS R R TR LAY || R T R VA
Hz  (10°(m-s?)*-Hz") Hz  (107°(m-s?)*-Hz™")
37.5 2.99 100 0.85

50 4.53 550 0.76

62.5 1.18 562.5 1.64

75 0.57 575 0.62

87.5 0.99
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Table 4 Frequency domain distribution in the transverse direc—

tion
BRIz SN I/ (mes) || JI0R/Hz NHEEE A/ (m - s
4875 0.201 550 0.574
500 0.291 562.5 0.812
512.5 0.321 575 0.585
525 0.264 587.5 0.216
537.5 0.256
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Table 5 Acceleration speciral density peaks of vibration in the

transverse direction
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Table 6 Frequency domain distribution in the vertical direction

WA Hz IR B/ (m-s7) || B3/ Hz JNE R/ (m-s)
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Table 7 Acceleration spectral density peaks of vibration in the

vertical direction

WA N BE T PR || AR I R R A
Hz (107°(m+s?)*+Hz™") Hz (107°(m+s)*+Hz™")

500 1.33 562.5 97.37

512.5 6.18 575 18.23

525 3.8 587.5 3.2

537.5 2.6 600 1.28

550 12.37 625 1.48

WA (4) , (5)15 31 3 B 20 Jin s B2 A R
JE PREICA «

1 RS L >
e (x—p) /20 — O 076 e 0.239(x+36 747)

J2mo
2.4 HRBHINGE =L TRy

A 2 W Sl PR T 4 A Ta] A5 1 R L 1] 194 3k
T R R A AT R 200, AE A By ) L R0
FA) O 5 (RIS i o ) i o e 111
FHOCEE . AEMRE IR SRR A 1] 84 i) ANl B ) -
/NTF200 Hz &, Hosk B 159 B2 24/ F 1 (m/s”)*/Hz,
1M1 200 Hz LA L (4 ok B 3% %85 B2 35/ T 0.3 (m/s*) -
Hzo PHULHR A = A J5 1) L SRR S A 55 g F 1

p(x) =

B o fR T T Fi (R JRE T S P A
R, B AP FER T 5 PR sh PRBE i, AT R 5 1 £
h 25 B A

3 it

1) SCHR R INV3062T2 $diE K 54 R 45, i
B 1CP I 2 A% SRS R - 15 W & (W 4R 2 A1 45
17 T

2) M NIUAS PR S 2 BoL i S I A
PN B H BRI A AT E BEALIR B th 4k . 4%
J7 1) b B R B e B R — N IR ASBEAILAR 5, TS F)
T AT ) YRS IR A 3R B RN

3) Ml 4R B 0 hn e E FE 0 R 294 50 Hz A2 4,
i RE W {24 Ry 0.412 72 w/s?, i £E 562.5 Hz il
1112.5 Hz 45 3014400 58 06 5 8 1) I 20 19 o ek 22
FIETE 562.5 Hz, IR FEIE(E 29 0.812 m/s*; T LR
B 0 8 BE 3 W AE 562.5 Hz, 0 B 06 {5 24
1.560 24 m/s?, T 7£ 625,550,275, 125,50 Hz F 454
AN RRIG , AE T T b B A B o R (RN
OIS T 28 YA T I R v b R DG

4) MEEAE=AJ7 ) AR S A S T 1
PR T3 L7 ) b o0 R (R 0 % R AR
St LAZ5 R AT 5 YR sh PR I, N U 2 7 a4 A
EFSNE =

SE k-

(1] 55 FL T P58 o A 22 8 1 B A 52 1 20 A . AL A
R ,2004,26(2) : 5—10.
FANG Shu—jia. Analysis of the Ocean Environment Influ—
ence on the Performance of the Navy Equipment[]J]. Ship
Science and Technology,2004, 26(2):5—10.

(21 L, A, SRABZR. ALz 20 A 18] 1A K sh ARG He T 57
BB, S5 124402, 2012,33(8) :986—990.
QU Kai, ZHANG Jie, ZHANG Xu—dong. Research on Ef-
fects of Ship Motion on Interface Fatigue Damage of Solid
Rocket Motor[J]. ACTA Armamentarii, 2012, 33(8) : 986—
990.

(3] R, ML, VRS, S MR AN A KR B
FILARAT Ay BUAGLD]. FEERE AR, 2011,32(1) :32—35.
XING Yao—guo, QU Kai, XU Jun—song, et al. Life Predic—
tion of Shipboard Solid Rocket Motor under the Ship Swing
Motion[J]. Journal of Propulsion Technology,2011,32(1) :
32—35.



92 %4 F

i

T 20152 H

4]

[5]

6]

KB, 2 de, T, 5. N iR (E R = fr ppad fe v
REER A5 05 R (0] ¥ 2502 TR B4k, 2011, 26
(3):309—313.

LIU Zhu—qing, LI Gao—chun, DING Biao, et al. Damage
Characteristics of Propellant in the Process of Cyclic Ten—
sion under Certain Stress Amplitude[J]. Journal of Navy
Aeronautical University, 2011 ,26(3):309—313.

L, TRV ], SRR SR A 1 T A 4 Sl
RERE 97 B, M2 B 1244, 2011, 26 (1) - 2636—
2640.

QU Kai, XING Yao—guo, ZHANG Xu—dong. Fatigue Dam—
age of Shipborne Solid Rocket Motor Propollent under Load—
ing[J]. Journal of Aerospace Power, 2011, 26 (1) : 2636—
2640.

BT BREE L5 N VR T K L S i T S PR 2
FIES[D]. BN - HTT R, 2003.

JIN Zhe—feng. Failure Analysis and Reliability Modeling for

//Tn

Electrical Connector under Action of Combined Environ—
mental Stresses|D]. Hangzhou: Zhejiang University, 2003.
RN, BRI I b 3 R e SR A7 53 i 43 BT T
TEBFSEL). AR HEAR ,2009,32(3) :271—273
XU Jin-zhou, JIA Yao—ming. Research of Analysis Method
for Storage Life of SRM[J]. Journal of Solid Rocket Technol—-
ogy,2009,32(3):271—273
GIB 150A , ZE FHEE 45 SL 0 28 PRI A7k, 4 1634« 4R
XS]
GJB 150A, Laboratory Environmental Test Method for Mili—
tary Materiel-Part 16: Vibration Test[S].

AT B R, S5 AUAMR 3 M S o b Bk

PEPS PEPSTEPETEPEPEPOPS POPSTL

[10] BRAR, AR, 3. (55

(M AL 5 Tll H Rk, 2009.

WANG Fu-mao, REN Yong—sheng, HAN Bao-kun, et al.
Mechanical Vibration and Noise Analysis|[M]. Beijing: De—
fense Industry Press, 2009.

HRGM]. ALt gy Tl
JiAt, 2012.

XU Tian—-cheng, GU Ya-lin, QIAN Ling. Signal and System
[M]. Beijing: Electronic Industry Press,2012.

[11] GJB 10593.3, B T-HL T/ i RS S 400 & ik——IR5)

B AL B IH4(S).
GJB 10593.3, Methods of Measuring Environmental Param—
eters for Electrical and Electronic Products, Treatment and

Induction for Vibration DataS].

[12] 26 S MRS FEERGETHM]. s o E R R

[13] BRi0S, A5 A, FRF. Al S M

[14] GB/T 14091, HLBE™ f FREE S H003 28 K H ™ i

#,2011.

WU Gan—chang. Probability and Mathematical Statistics[M].
Beijing: Press of Renmin University,2011.

| et A HE
AL, 2008.

MAO Shi-song, TANG Yin-cai, WANG Ling-ling. Reli-
ability Statistics[M]. Beijing: Advanced Education Press,
2008.

JEITER(S].
Classification and Severity of Mechanical

GB/T 14091,

Product Environmental Factors[S].

[15] GB/T 4769, HLFHL T 7= i FRBE 55443 2KS].

SRR R D D VDDV D D 2D 53

GB/T 4769, Classification of Environmental Conditions of

Electric and Electronic Products[S].

R D D D VNN DD VNV NV DDV VDD DDV,

(L% 19W)

[14]

[15]

ZHENG Lu, CHANG Xin—long, WANG Bin. Effect for Tem—
perature and Humidity Change on SRM Adhint Interface[]].
China Adhesives,2007,16(6):16—18.

JEIE 2%, 2R AR .WJ(%%E@MX#TC@%PL?EW@WS
M 37 (9 B 5 (). ¥ 2 A 2 %41 ,2008,23(5) :
521—523.

YUAN Wei-lan, LI Jun-wei. Research on the Respond of

i o

the Solid Propellant Motor to the Alternating Environmental
Temperature|J]. Journal of Naval Aeronautical and Astro—
nautical University ,2008,23(5) :521—523.

IR, FEE  JEE S5 B KSR SIHLZ R

SRR

REHTI B KA, 2008,31(5) :471—474.

LI Jiu—tian, LEI Yong—jun, TANG Guo—jin, et al. Analysis
on Surface Crack of Solid Rocket Motor Grain[J]. Journal of
Solid Rocket Technology,2008,31(5) :471—474.

[16] A", 7 B4, B 4, % KIWICAE 09 R & sl 2y

R 5

(3):19—23.
YUAN Duan—cai, LEI Yong—jun, TANG Guo-jin, et al.
Analysis of the Interfacial Crack in Debonded Layer of Long

12803 M (0] 16 B B4 K 52 2241, 2006, 28

Term Storage Solid Motor Grain[J]. Journal of National
University of Defense Technology,2006,28(3) : 19—23.



