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Discussion on Vibration Test Methods for Shipborne Equipment
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ABSTRACT: Objective To discuss some problems in the vibration test of ship equipment and put forward the
corresponding solutions. Methods The vibration test standards GJB 150.16A, GJB 4.7—83 and MIL-STD-167-1A
were analyzed, finding out the shortcomings. The difference between the laboratory simulation and the real environment
was expounded, and the improvement suggestions were put forward. Results It was not clearly described that the
random part and the since part was a separate test or overlay test in GJB 150.16A, while GJB 4.7—83 and
MIL-STD-167-1A only gave the since vibration part, not giving the condition of random vibration. Conclusion For
the shortcomings of the standards, first half times of the function test for each axes were carried out, and then random

superposition of since/ random vibration test was carried out, and finally the residual function test was carried out. For
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the difference between the laboratory simulation and the real environment, the improvement was achieved through using

force spectrum control, test fixture for simulating ship’s structure, prescribing the provisions of the installation and

repeated iterative of environmental conditions and other methods.

KEY WORDS: shipborne equipment; vibration test; exposure order

& GIB 150.16A—2009 YKL E , IR I 3h 2% %
T B AR PR SR B AR IR (TR X0 B
568 3 5l CHERE 2 e o L AU L A 2 4% 1) 3
FFEE) LS ZERE) B 45 20 205 235 W) 2 5 ) 17 1) 42 2% R
B, AR e S A B A e L o e R AR

Hy 52 B g FH o /D 4 2 2 5% S E 0 PR
GIB 150.16A 45 H R 24440 F .

1) BEALES A3« F 3%, SR L R 1 ~ 100 Hz, il
PR 0.001 g/Hz, Bl #5222 he

2) 1EGZ T AY ARl ) R A R 3 10
WG TESERAT LR 2 ho

FRUEBEAT 45 AR SR A TR AR, % TR
SIREG b A T 8 3] ) — SE 40 5 TR B A 75U X
TR T — TR R Y ), S AR 2t
56 AT B 2 B 1 — BB (] R H O SR TR

1 FEHL.ERHRENX I 7 = E A

HRAE GIB 150.16A , 4 sl i 56 2% 14 4% 4 F i o -
“BEMLES 2 B LI C.15, = AN 138 b g Al i
B SN [R] 2 2 hy TE 5% 53 1Y D BRI 56 i P AT $ R
C.9, I F R 22 of [1] 07 7E 2 7 i e 00 5891 Fl Y, LA
A3 T AERRR ()R AT 10 REASAG A 5 X 41 1K
95, N AE SR A3, 25 A fa B i 3 W 7E | BRATHS |-,
BEA G RIS L ] 2202 W7

GJIB 150.16A & A7 W i B Bl L 53 0 IE 5% 356
O3 BRI 2 e i, AR R S S, KRR
T2 6 U AL A i 2 A BT ) A 7 BT S B B S ok i
BLFR A3 RN IE 52358 50 a0 . X FP I vk mT DAz  (H 2
WAFAE LA

1) AR I E], Bl 222 h, =ASJ7 1 6 h,
AR TR RRA T 2L T2 /W &L, —1>
PRIR AL BEN LR 275 2 100 he  HFT, 85547
LA A AT 55 A AR K, 2T R R 55 %
HEH R T -

2) BEHLYRShH S 2B IR XS BRIl
(), 1IE 5% R Bl38 43 S 0L R e 2 i e 1 1 52 LA
HoAth B £ I 17T SF B R o INSEBRF 5 18 A
JFE R R S PP RN A AT SR (RIS AEAE Y, SR 4 T bt

MLIEZ RSN, FFARRETE RS PR I .

GJB 4.7-83 FI MIL-STD-167-1A H %45 45 1 Bt HL
PN 5504, RA IEZIREN 7. IO FETE IE 5% 4k
3l 5 bl AL P 3l o 47 S K 58 9 R . & XF GIB
150.16A HAFEFE Y 1E 5% 4% 3115 BEALAR 20 1% [n) i  SUR:
FHARF T o

D) X TR, B e T — kgl ok
FHIESZA0, 7 3 5 i g6 0 3250 B P DA B o3 1A%
SRR R T S UG A .

2) HEATRENLE N AE 5Z/BE PR ) « b o B E 1 ]
C.15 FITEAE R 15 seBEALR 3l , FEREHLIE 3 - T 50 6
S 18 6 B 3 Ak B I (B ) E 5% 03 8, S A i
RAE— A N AR AR ] B A B ALY

3) a2 REis . B ETAIRSE S
RY KL B BEYLE INIE 7Z/KEHL D68 , RIE S 1T
e, REE AR 2 T Re T2, R ] B 5 A
W PG R 2 98D o [] 5 B BEASTALL SEBRR O 5 An SR A
ZAM Gl T A e BE L SeiRah S L.

2 MRAREEH e TGN R RN

FERER 5 HEA THR B0 B, —Ff 25 4 ] 1 I
AR B e H b I RT3, TR IR 30 5 B4R 1
SIMAR IR AT o PR A IR AN SE 4
LA -5 L 5 BN SSH e 15 2 2k 25
(1422 5 22 SN 35 25 I IR SRS A IR BIER M E
T EICRE A5 2 F LRI 5 1 2 W 2 P ) 741
IR TE 22—

I = IR S B 6 T B9 9% 30 65 K 45 T A
T B, BUEARZEAR K, B LI s AR 3h £ Z 18]
IR G SR A B ML, W E AR R 2E 5
XAt T B0 S AU R IR S B I AN e e UK
LPRTGOL. DR TTIE S AN R JLAST5 1 o

1) SR A - A% 30 15/ B £ T R)
BRI LIRSS kB 518 3 ih ) 1R I 1 STk
], DA BRA 755 ) 55 i 7, DA e PR A 1t
Rzh & 58 A 00 i A A LERR B G S PRai 507,
G A i T B R

2) 2R FHBE UL A 45 A B e B ] 2% GIB



- 114 - E I N

20164F2 H

150.18—1986 H Rty o7 2 b i 008 A b o Sl L, ¢
Db =1 ) AN M 7 11 i Bl Dy 2 L B e L
FEER, SR ASTALL AT A A DA S P 2 A et e
TEXEEbRIESE EL b HR ol & i H A RS (43800

3) BT e 0y 2, PRI A4 Hh o I A 2 2 i
R0 SR FH 1) 22 e 251y 22 %6 07 XM L3 280, 1
FEALAENTR e K IR T L S ER %

4) XIS A AT I AR BRI A5 % A
MR ST S SN

3 M HRIz o 851w A i 5 B [ RO 1 43

GJB 150.16A—2009 5 GJB 4.7—83 Hh )i & it 4
RIS AENE AR AT LT, AR SRR,
TE BRI T, S5M A R A R A RIS T )
WL HERAIRS 5 R RS AR | 210 A 9 57 0
I X BB GH PP e 25 () R0 0 BE RN BRI, 10 S
I A1 25 DU - B AT S58  4 4A 17%) Jie PR 22 1) 0 2% 1
— i PRI M, PR A A BRI R Ak i R Bl Uk B
%, BRGE R 57 T K, B & A7 A ) R iR )i
Jo7 P BT XU o

TE L FRACR AT IR A A A HZ AL A E 4
TEE AT 5 1 SEBRIE O, J& T —FhF- & RS A RS
B, MIL-STD-167-1A NMUKAE T FEfap i itk
AR, (Rl AR T X 5 i £ D RE 5+ 5
B M B IR B R R AT I PR, DR 58 A AR
MIL-STD-167-1A BYFLE EAFA SLPRIE O .

51 %F GIB 150.16A 1 GIB4.7 Fhifis 41 12 56 Ay 7]
AP HRAR LR S % E RS A, YA
1 55 31 5 B A A B A0 R A T I iR 5 X A e P it
AR B AT 7 B AN R, RS e al A A2
B B0 (24~ ) Sl i b AT Bl , x4
— BTN P2 G A T B BB IR

TR BERE A0 S BILA 8 2 5 H) s AR A 45 4
A R B PR B HE SR R AT, i — 2D ehodk ok
FHZE AT BEALIEA T 4R, 78 457 o I ok 2 R 3R ik
BRI A8 Bl sl ke £ AR AT A4 AR A AT, 0 ] A
Y B R R

4 FAERGR kB EMUAEEFHR
S THRE

RATARENLBI B AR S S A 2, IR A I
B IR bl SRR I R S, T B IR

AR X T AR A AR AE S PR AT 2ok A2
Z BN EIR SRS, 23 & AR, FEMARHIR AT,
R 5 A B PR S AS AR R FIBELJE & Z B g . an st
TR AR A8 02 5, BRI 28 20 M A (UL ) PR e 4
R S OO S A PO A RO IR B S
NG XA PR IR M 2 & AR AR AR, R
AT RE 2% MR E Al

FEIRGS Z IR ET , BEHLER 73 09 3R 2 FUR AL IR
R R B BR 55 385l , Tk sl 25 4 Ak 1 3 B 2R A
FER BB S PR R TG L o 2R TEURHE 1 41
IR IE M AT e AR AR R B IE , OC FRRR
AT WA, 7] 2% R A & A RHe 5 g6 B
TS A1 18390 4 282 s (1) o R — 3 2 AR A i RDIR S T
(YR SIFFLEIR] . e BT R % IR L5 W H &
IR 5 R LR X R 3 & RO AR A At
R 2% GIB 150.23AM, 45 i — ANl e At 2
& LR

Bl AL Je B
Fig.l fiRHRgJeH

DL b R4 A SR TAEXT GIB 150.16A, GJB
4.7—83 Fl MIL-STD-167-1A 25 4% i 56 b5 1 42 H 1Y
TS I 3 AR N ik o DRI/ A
A - 15 S0 ER A S R T e i — 2P e, i 4%
AR TXAR S A — 253 F9E o

e Ja, WSS A PR sl 00 A B R R an R
A,



B3 1

R B RS0 7 1 AR

- 115 -

1) A SR B RS- 5 b X I Sl o 647
SN ST e AT T AR A TR 3 2R R O

gt
2) TEAS AR R HARZR AL B SRR S, B

BARIT AT 53 AT 5 T AN [RI AR A S A7 B ) 4 2 ik
i A

3) MR AR A IR A ISR 7 iR B4l
R SR RAE BT 5 45

4) Tmsi Rt SR A R FH A, HESh K BT 1)
AR HIFEAE,

5) a6 T T o e N B 4 1 R S o
R, S A ] AR e HL 2 K

bR, A B

SEH

[1] GJB 150.16A—2009, 4= % £ S0 8 28 PR 5%
HRIT RS S).

GJB 150.16A—2009, Laboratory Environmental Test Meth—
ods for Military Materiel Part 16: Vibration Test[S].

GB/T 2424.26—2008 , AL THL 7 PRI 25 39870 ¢
FESCPERI G 4R Sl e (S,

GB/T 2424.26—2008, Environmental Testing for Electronic

I TE 516

2]

Products—Part 3: Supporting Documentation and Guidance—
Selecting Amongst Vibration Tests[S].
[3] MIL-STD-810F, Environmental Engineering Considerations
and Laboratory Tests[S].
GIB 150.18—1986, 7= H] i #5 PR IS 7 % 43 18350« vh
ERae|
GJB 150.16—1986, Environmental Test Methods for Military
Equipments—Part 18 :Shock Test|[S].
SR/INGE, SRATHE. DL A PR3N A0 E O i BB SE . 3R
BEHiA,2013,31(5) :6—8.
GUO Xiao—xi, ZHANG Ren—qun. Study on the Method of

[4]

Vibration Condition of the Aviation—carried Equipment|]].
Environmental Technology,2013,31(5) :6—S8.
W I IE 5% % 2l a6 v i) 24 A 7. 4
2013,10(2) : 48—51.

(6] ARG

(7]

8]

[10]

[11]

[12

[14

—

—_

—_

CHEN Li. Application of Resonance in Sine Vibration Test[J].
Equipment Environmental Engineering,2013,10(2) :48—51.
GB/T 2423.10—2008 , HL T-HL 7 fh FREEIAE: 25 2370 - i
¥575 75 08 Fe R 8h (1E5%)[S]

GB/T 2423.10—2008, Environmental Testing for Electronic
Products—Part 2: Tests Methods Test Fc: Vibration (Sinusoi—
dal)[S].

GB/T 2423.58—2008 , H T-HL T/ i
57 1R Fi: 4R 3 (R A RE0O[S).
GB/T 2423.58—2008, Environmental Testing for Electronic
Products—Part 2: Tests Methods Test Fi: Vibration (Mixed
Mode )[S].

RAORT, PNVEESE  BRIR S, 55 LR 311 2# BRI o ik
SGER BB B RS TR, 2015,12(3) :8—13.

ZHAO Bao—ping, SUN Jian-liang, CAl Jun—wen, et al. Re—

BE: 5 2 3045 13k

cent Development and Prospect of Astrodynamic Environmen—
tal Technology[J]. Equipment Environmental Engineering,
2015,12(3) :8—13.

e, Sk, AR AF. PRI S IR AR ST Pk sh
FE[)). HeAS BT T AL, 2014, 11(2) :43—49.

LI Xiao—bo, WU Bin, DONG Cheng, et al. Research on Cou—
pled Vibration of Strapdown INS Damping System[J]. Equip—
ment Environmental Engineering,2014,11(2) :43—49.
XTI ARAARE, K. 5 R R e Al Ty 2P i
MLIR BhiR I S AT, B4 PRBE TR, 2013,10(2) : 52—
55.

LIU Qing-lin, ZHU Xue-wang, ZHANG Si-jian. Pushing
Force Estimation of Random Vibration Test Considering Dy—
namic Characteristics of Test Specimen and Fixture[J]. Equip—
ment Environmental Engineering,2013,10(2) : 52—S55.

GIB 150.23A—2009 , 4= FJ 2 £ 5L 0 S MAEIAR ik 565 16
R3S

GJB 150.23A—2009, Laboratory Environmental Test Meth—
ods for Military Materiel—Part 23: Motions and Inclinations
Test[S].

B, B R PR i e R A e R
T#2,2014, 11(6) :140—145.

TANG Ping, HUANG Xiao—xia. Consideration of Environment

[J]. BRI

Test Data Resource Construction|J]. Equipment Environmen—
tal Engineering,2014,11(6) : 140—145.
BURTE, £— K, oo, JRENSEERIEBARRII]. H &
P TR, 2012,9(6): 131—134.
YAN Dong—sheng, WANG Yi—fei, WANG Yuan-shuai,. Dis—
cussion on Operation Technology of Vibration Test|J]. Equip—

ment Environmental Engineering,2012,9(6):131—134.



