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Abstract: The modal parameter identification was contrastively carried out to test the components of AZ91D magnesium
alloy and A380 aluminum alloy with the same structure. The structural dynamics properties of the test pieces were
researched by modal parameter identification based on the LMS PolyMax method, and the vibration damping capacity of
AZ91D magnesium alloy was evaluated by frequency response function and further investigated by vibration response
testing at several characteristic points on the test pieces. The results show that the two kind materials with the same
geometry structure have the similar natural frequency and principle mode, and the test pieces of AZ91D Mg alloy have
higher modal damping ratios. However, the outstanding vibration damping capacity of magnesium alloys can not be
exhibited only by material replacement rather than structural redesign because of the lower stiffness of magnesium alloys.

Key words: magnesium alloy; damping capacity; modal analysis; vibration response

B G KT 10 TR G AR b B B e PR DR e ) S L AR S5 R R rry ™, ZE AL
¥, JCECRRFEW] R L S AN s, LERIE ARG BRARSDANEN 5530 ) A Rl LA 247 i e 75 ANRSUE S5 44 75
SAVNIOAR LY BEG S AT REFIBLE AR, 3T TR NN ES T IR, BES St HAT A

HEETH: B E SRR R ¥ I H (2007CB613700); [ By 56 fili BHF % Bh 15 H (C1020060350) 5  PS T H 28 BL 4% 1k 4 % Bh i H
(2005BB4166)

Ig¥5 BHA: 2008-04-14; f&IT HHEA: 2008-10-21

WBIAEE: Ik, %, W WS 023-65103556; E-mail: zhangli20@cqu.edu.com



F19GE 1

gk J1, % AZ91D I A380 & A S H U AN e 45

MIVIEIN e Bt s e R R e k. HL 5[]
WRH, SRR, bri TP &R w5
BNk et B A N AT S R AR T k), it
2L RER T T H 28z e
AZ9D BB A380 faA & a4 3l 1 FERE
ZE5E, VP LR R WRAR I TR S bR R, 6 AT A [
SERII) AZ91D A ST A380 R & i it AT T
RS Z 5 R Rl el SR R LI

1 ESSIERMNARS

TR S A T LU U o A RS L B
PEFIBH B TO L n B BB EIRS) R 48, Hah
Y ITRE A
[Mixt+ [c]ixd+ [ fixt={f ()} (1)
A (K} NI (k) R R (X} A A
B ) (i B ) ) [M] R SRR RE [C] A FHE
FERE; [KIONIBERRE . 0 7 FR AT QA e, 22 4B
2
{x(o) = HF o) o
U {X ()} R {F ()} 73 31 Ay A 2 00l ) A R A e
() ) e AR 1) B s [H()] A ZR G000 R BORE R . A
14 p& % (Frequency response function, FRF)x MRz %
SNSRI OCR, AU PUIBES S H K
ﬁ[lé] .

RAEAR LI T, X —AH B n (A BE
JERGWEE p A A HEERATEU, A r AHE B
DUEE W N, MTTTAS B Y R H,(w)e 2 7y p Tl
P 1 24 -y n W, JERTAR 3] nXn AR I N 2R 2L
JERG nXin B ek ZO g . Ao e B S A S E
(AP N R R

r )4

H’P(w)zz‘ K, -o’M, +iC,0 )
X o p WL 20 s s WORTWOS 505 s B
TR P ATREE p ATINICE, RN r SR p
P AR s Ko M BT C 40 IR R s BAVREAS IS
RS FT AP JE o SIS 7 B i i P A 1)
A 3 R HCKR AR IS S 4

AZ91D BEA 4 A A380 A Al fF ot Ll sz 40 45t
ArHr, EH LMS AF) LMS Virtual.Lab &A1)
Modal Impact . (55 AFLEL A IEH LMS
(A 5 VBRI K AR 2% . Wi 1 4% ] PCB A7)k

PR He X AR B ES 1)  HR (B 5 356A15), U
&R 2.03 mV/g, BABIRE N PCB A w45~ 1)
2100E11; Heahfbieniz HIEE PCB 2 ) A7 1 hn ik
FEAL RS, TSk 086C03, HBURE A 2.03 mV/g( WLl
1o B 1 Rk SERBES T R4 EAT . HIE
1 AIEH, 0 HESER B A AT E ] AZ91D Bk
it A 55 A1 A380 B < AR 55 , 2 Tk ek ith A 5
(OPIREERTAY 1S

Right case
cover

Acceleration
transducer

Data acquisition
module

o : |
oo 011 .

i

"

Left case cover

Data analysis
system

o
-

2007/04/1215:14

Bl SRR RGN
Fig.1 Modal analysis test rig and test-pieces
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Fig.2 Actuating signal(a), response signal(b) and coherence

function(c) at 4th measure point of left crankcase cover of
AZ91D alloy
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Fig.3 Validation of mode model for left crankcase cover of
AZ91D alloy
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Fig.5 Model of left crankcase cover of AZ91D alloy
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Table 1 Modal parameters of AZ91D and A380 crankcase

covers

AZ91D A380 Ratio of

natural

Order Frequency/ Damping Frequency/ Damping

Hz ratio/% Hz ratio/%% frequency
1 524 0.60 560 0.28 0.936
2 592 1.52 688 0.46 0.860
3 1110 1.39 1186 0.66 0.936
4 1727 0.95 1802 0.28 0.958
5 2132 0.84 2238 0.30 0.953
6 2535 1.15 2712 0.26 0.935
7 2843 0.56 2857 0.38 0.995
8 3097 0.33 2973 0.18 1.042
9 3250 0.39 3135 0.11 1.037
10 3638 0.34 3618 0.25 1.006
11 3814 0.61 3851 0.21 0.990
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Fig.6 Vibration response characteristics of right crankcase covers of A380 and AZ91D alloys: (a) A380, at 22nd measure point; (b)

A380, at 32nd measure point; (c) A380, at 35th measure point; (d) AZ91D, at 22nd measure point; (¢) AZ91D, at 32nd measure point;

(f) AZ91D, at 35th measure point
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