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Study and Application of the Method Deducing the Simulating Test
Spectrum from Measured Data of Tracked Vehicle

SHU Chang, ZHU Yu—gqin, YANG Wan—jun
(Southwest Technology and Engineering Research Instiute , Chongging 400039, China)

ABSTRACT: Objective To establish the method inducing simulating test spectrum, in order to reasonably determine the
simulated vibration test conditions of vehicle equipment. Methods Based on the measured vibration data of tracked
vehicles induced environment, the environment description of measured vibration spectrum was analyzed, narrow bands on
broadband random was introduced as the basic spectrum of simulating test spectrum, and the method of inducing test level
and test duration was studied. Results The method inducing simulating test spectrum from the measured vibration data was
established. Conclusion The method deducing the simulating test spectrum was practical. Based on the method,
corresponding simulating test spectrum was induced by measured data of tracked vehicle.
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Fig.1 Measured PSD curve of tracked vehicle

i RSN R AR Z (AR ELAE LA R R Sl A2 A
BRI ZE G RN A A5, 100 J A of 8 1 17
drfE AR R BRI B R ORI Ok
AR S 3% 143X — R AE , AT LUK 580 BEAL T 51k
B I AT 23 R S AR AR 13 A BADUIR )l
Kri

2 RHLXIEIERIESL

2.1 ELNIRBhEE

S 4R B B A AL 0 3 A S A B
H T S I IR Sl B B A b S AR AT FRE, DRI 75 )
BEARIR A5 RES I RAFE TSR H IR

e FCA S I 91R Bh Rdl RE AS 5 B B L AR SR
PR S At tE o BEXTRRRE 42 B 070 AN ] i
I AT N AL B SR SRR AN . 52
IR Sh R AR I 0 280 U PR A0 IE 25k
SO, R 2 S T AR T ) S DR Bl K
PEREA L AR I PR ALIE &SR 20K

22 EINAEIERXSHAITHE

oo DR R D I A PN R T
SRR H] A RETT PRSI . £ B IR
528 YR sl g6 5 SRS Z o) ol BEAFAE Y 22 57, 3C
I8 e 4 1 ] AU A R AR 34T

T ST AL IR
221 RBUEBLHNHE

X S 20 A B R A T D) 24 B A, U v
A O i S A A3 f ST BP9 B B A LR
NS S R & N A i

S BEALIR 25 Sk K s A LU 612
¥R

1) 251l PSD H1 % - 78 SO FEAR 43 BT A5G
Ab B A JE At I, 22 T I RT 5 AR e i 2 L PN
AN S0 R I IR S L (o7/Hz ) WP 1) B 25 28
J& (PSD) i1k 4

2) SIS A A A < %o 107 NI R
T % T A AR A SN R ) 224 S P sh B A AR
(1) PSD Hh £ 40 1 — 25 PSD 1 £k .

3) 7t 43t P TR 55 500 o < XoF 7 g o i 1 2%



FE g2

EPIAST A A B B A ST AT S ] 17

R B — S B, TR0 SR A 38 Y S A A 4y
i, IR A SR T AR B A i

4) 23 PSD MR A48 2k - BIBRZE A 40 =, XF
IO T o (B TR S AR 1) B — > B, i Dh R
FE (PSD) 2 A 452k .

5) 4l TG B IS T T PSD 4% £k
E N, DL & i AL 2% 2k

6) 4 S HLE IS (Al T : 2 B GIB/Z 126 — 99( ¥k
3l i PREE I B A 9 vk ) T 5.1.3 % 6 A
() PSD L 45 ZR HEA T BE R 43, SR S5 FHGe 25 220
Bt A PSD V- BLRE R AT A 1, 45 2] i BEALIR 2h L
i G FESRBERI A3 SRBE LT 1 DL 10~50 4
FE . FERRE T S ARG I, AN TR TS Y
B8 Bl a4 SR T BT A MR G i ik
IN10% VA L.

it DA AP BRS04 TE AT A LR SIS G
AR A B S 1 (1) S

R R S0 E . B AT G5 R
BRAEAT B rp 2y 7 A — RN M SR A A AL AIR
B, BT R HLIR 2h AR B 42 AR TR A2 Ak, B
S AR A B AN e HAR . A B A [R]
() FERE—2h e B (v) %040 F, AT Dt g A
s A TR A = (D) R

1 1
h=TF=wv )

S VTR < fi=20 s 55 215U < o= 3o

a0 - 25 T TR Ry 15 em, ZE404 730 B A 40
le/h, JU) 2 25 1 o b T ) REAR AT 55 56 13 It 4R 2
WU AT R 72,143,215 Hz,

FEFF JEASALLIIR s 6 s, 28 45 o i mT LA A7 i
PLEHE A IR SR  OE s I A8 AR iR
B A5 2Ry & I s BEMLER 2h L, R TR & iy
AT 4 0 2 AN, SCH A A LAAE T BEAL
S IE X 0 5 & N, A8 43

X S HSCHRE S I A ARE 238 A3 AT, ARG 6 5080 1) 1
AOYAT  TC SIS 04 (L, AR T S 4 i
{ELAY VAL (gpk ) 133 J A 1 o o0t P R L, o LA
bR ZEt BN i A A =S R

G, = [@2

«/E]X; (2)

K G AR RENL S T ARS8 | ¢ /Hz; gpk
R BT S AR IR B A WAL, g5 B R 78 AT 9 (A
5,108 15 Hz, M4 TARRASRE)
2.2.2 AIGRTEIAVEHE

TR R[] 10 12 AR 8 2 2802 4 1 7 i P Al 25
A FH R TR A e o R 1kt St 1, 38 1 40
K (miner ) 16 UL ICRE () A28 55 a1 B0 , B T A7
(A 6 e 32 R 38 e s 1 S0 i sl i B, LA
A3 7, P25 Tl i T 45 A 109 25 80 e o
B0, A28 )R S8 e ]

t=1,(S//S:)n (3)

S 1, A 25 B TS R R A S PR AT B A
(8] 5 1, o2 5 3006 50 8 5 A% ) S B (] 5 S, Ry S 91 )
T 1 32707 AR (rms ) B D)) 28338 25 B2 (PSD ) {H 5 S, 1l
PR Bl 3 7 AR (rms ) B D) 2R 3% %5 5 (PSD){E s n N
PR SRR EL, S F 3 7 AR A (rms ) B, n=F0 IR 45
BHRE, A7 S AT ARET  n il 5 R 2.5~4 45 S IR
T B, n3d R 5~8

FHEAR I RIS, 1 [R) B 2% 58 i 4 40 RS A
3t I )R], L 3 A4 A 1) 09 X 36 B 8] 1 43 I3
o AN mEal 43 R I A R) 5 2 A i A B ]
AYE, — O, N el BEALIR 0 (1) f Ptk A T
PAEE . MR TR Y SE T BEALAR S R g i )4 T
ZE A et (830 B ) P, 7 i v By R BILAR 201174 1K
B iR, S 2 N ARG S B AL 20 14 10 e 2
223 RWEZFHRENTHE

P TS I CHE R AT RETE 25 K, D S A5 4 4
TR R TG I, A V] REAEAE A AN RE LR
e 5 it 7E S B feff FH ) 2 vh Rl B O 21 1 HSE PR Bl e
{8, PRIt , 75 2 7 A AUL R e ik s, 1 AR 45 52 B 155 0 Ak
THEAT 3 HR B A RO 06 A PR 7 A5l
FAEFREL

3 LN IERI R A

3.1 EBwEWTEEFANEIRSEIEZN
1ER

Z: B8 GIB 59.15 (25 H 24006 A0 72 37 /MR 3h

TR ) A S R SR 4 R R T 4 328 B AR S R A

(S B Sl g, 06 6 1 A Bl P B T AR s 3 v



18 - % & I

20144 H

2 K+ 358 4235 4 10, 20, 30, 40, 50 km/h,
HEANX, Y, Z5E 34070 RIS 0 IR s g
Fo R [ 000315 1A B DS o3 A o %o SIEI 4K
5 PAL BRAKG 56 5, e H T 34 4 SLI B FE AR X
[F] — 3 B2 A S B AR A AT IR A5 0T B i
LI IEFEALE W1,

F1 LRI BOIEFEAE
Table 1 ~ Sample sets of measured vibration data
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Fig.2 Measured PSD curve, envelope curve and norm spectrum

of cockpit instrument panel X-axis of tracked vehicle
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Table 2 Test intensity of narrowband of cockpit instrument panel X-axis of tracked vehicle
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Table 3  Examples of equivalent test time calculation
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