21 2

22 2005 2

Transactionsof the CSA E

Vol 21 No 2
Feb 2005

1 :
, 100037, 3

’ ’

: S219 031 TB533". 1

’ ’

0
[1]
E- /
(51, DA 462Q
1
N ,
[6]
M I{x} + [C]{x} + [KH{x}= {f (0}
™M]— ; [C]l—
[K]— Cxd {x} {x}—
N
. 2004-04-12 1 2004-07-12
: (59575014)

(1945- ),
, 215021 Email: wendi@puh sz jsinfo net

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

(1)

2 3

215021; 2

(3}

450002)

: 1002-6819(2005) 02-0022-03

, 2005, 21(2): 22- 24
W en Dijiang, Zhang Li, Zhang Heng M odal experiment and analysis of resin based composite engine block [J]
Transactionsof the CSA E, 2005, 21(2): 22- 24 (in Chinesew ith English abstract)

(- M ]+ jefCl+ [KD{X (W} = {Flw]} (2
H@]l= (- &M ]+ jwC)+ [K]) 7,
X (@} = [H (0 {F[w]} (3)
H (0 ]— ;X
(W} — {x (0} ; {F (W} —
{f (0}
[H (0] : H 1 (0
, 1 p
_ Xa(w
H 1p ((U) - Fp(w) (4)
H@l= Y T (5)
{Q?i— i i kimi ci—— i
2
21
DA 4620 ,
/
; 22
1 2
10 ,  7T17S ,
o 0 2000Hz 5Hz
23

All rights reserved.



| "ok i e Py _| SONY KS-616
R 8] ) BAE MAHLER( 183 33 Hz, 505 3
Hz, ,
hitea IETEINL HEZR TTI7S (8]
il H I A5 ) 940 1394 2179
2653 3404 r/min
1 1- 5 )
Fig 1 Diagran of themodal analysis and test ( ) 4
system w ith hanmer TR RN =
= Figm f
o ¥ 1w | J
PRI Th¥ HAME IR ETTE T ol Lt i 2 il
sgm | BAS ﬁmﬁaﬁsﬁms‘kl’" s [ emes Bl I A A 1'
T oresa) et T L vt 3 - 4 |
L___* R T Y
s‘ e ::\- ' .I;I v i {
Ml | (A= ITITS | | SONY KS-616 B BRI e ¥
FTEIHL EgREH BHIZ R AR ; g o | ' | |
wI1E | \ ) . f
g 1~
? s - |
Fig 2 Flowchart of themodal analysis and test BT ) ] \
! o i T r S - !"-':-'_":_-'_"".. ey
system w ith an vibration exciter e el A A =
nE ] = [ = e W
L] = ™ . .
6 , 1
4
Hz, )
Fig 4 A dmittance feature of typical testing points
2 4 DA 4620Q
1 6 1
56 , 3 )
32
,0 2000Hz 5 ,
E
, 5
# ( D 1, 5 ,
Bl 1 , 2 5
3 ! 5
Fig 3 Testing point distribution of the engine block ! ’
, 1
, Tablel M odal paranetersof the engine block
, 1 501 091 43 7895 371555 4 3152E+ 08 Q 0134737
2 743 364 353166 556 332 7 70663E+ 07 Q 0168610
3 3 1162 16 12 2078 1805 39 6 50988E+ 08 Q 0101259
4 141571 13 0798 2028 92 1 03500E+ 09 Q 00871896
31 181 171 4242 48 2 23216E+ 108401
0 2000Hz , 3 )
56 ’
(1 , 5
329 , 623 6 655 9 778 1 108Q O H2)
O 9 ’ )
5500 r/min 1

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



24 2005

1 5
33 200 400 Hz, ,
> > 342 359 388 535 643
Hz
4
5 5
Fig 5 First fivemodal shgpesof the engine block ,
5 y ’
5 1 [ ]
[1] BrookeL. Polimotoring to production [J] A utomotive
2 Industries, 1988, 2(152).
, , [2] , , .
3 [J] , 1998, 19(3): 72- 77
4 [3] , : .
’ [J] , 1999, 20(2): 186- 189
' [4] : : .
, , ; 5 [J] , 1999, 16(1): 46- 49
[5] , .
[J1 , 1999, 10(4).
[6] .o ™M1 '
, 1990
’ (7] . M ] : , 1990
' ' [8] - M ]
! 1990

M odal exper ment and analysis of resin based cam posite engine block
WenD ijiangl, Zhang L i, Zhang Hen93
(1 School o M aterial and Engineering, Suzhou U niversity, Suzhou 215021, China;
2 School o M echanics and A utanation, B eijing T echnology and B usinessU niversity, B eijing 100037, China;
3 College o M echanical and E lectronic Engineering, Zhengzhou U niversity, Zhengzhou 450002, China)

Abstract: M odal experimentw as carried out on the composite engine block A nd the first 5-stagemodal param etersw ere obtained as
well as themodal vibration shgpes Results indicate that the natural frequencies of composite engine block are higher than that of
metal engine block Composite engine block has excellent vibration damping property and noise reducing property because composite
has strong internal damp and its visoelasticity can help increase the vibration danp. The transverse vibration of composite engine
block was o serious that it was necessary to takemeasures to mprove this defect It laid the foundation for the structure design and
mprovenent of the composite engine block
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