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Fig. 1 Finite element model schematic of FSW
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Table 1 Reverberation time of reverberation chamber

HfizR TEER) AfizR bzAL]
/Hz i [a] /s /Hz i [a] /s
125 2.125 2 000 2.125
250 2 4 000 2
500 2.125 8 000 2.125
1000 2.25

R T SRR AR N S o A R S B R T
TRMAR N = AME e AR A P TR 25 . [RIR, S T
PRAUEZE S AT SR | 0B A5 75 g ) o7 B0 6 R IR
(AL TR 2) ek G i AR PE . RT3 45 1 T 1R
FEN A RSB . IE 3l mT LE R, 6l — T2
BT, 3L R AR INAS 1Y R e P e K 25 (H AN M
3dB;ANFE AT, A TR 22 o Rt 2 45 4 dB,
RAEAE 630 Hz T, 1M ik A AIC TR A 9 T BR A
R, AE670 Hz LU , AR T T 75 S ME Al 22 5
FEAR/ING I ELAE T BRAR (670 Hz) LA L A4 B: N
PRI T 90 dB, B =4 T 1 Pa A I MR
PRI, YRRV A NS S 40 A SR X A0 0 3E A AR S e AR
TR Al ()2

BB T TR AR B TR = B
PP EE G (TR M A 1 7 T 0 LR L 2
RAK 4 FR .

— L1 &R
T 2R
TRl f2REE3
e T2 (B E1
-T2 (B2
—— T2 fERK2E3

0 = 1 1 1 1 1 1 1
100 160 250 400 630 1000 1600 2500 4000

B3 3IMNEEE=sz—E5E

Fig. 3 Sound pressure of three measurement points

under one-third octave

45
40+
35t
30+

]

i

.20 F

Est
10t iR
5t -— 1R

07700 160 250 400 630 1000 1600 2500 4000

B4 REEMRESHEIL
Fig.4 Transmission loss comparison between

experiment and simulation
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Fig.5 FE-SEA hybrid model
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Fig. 9 Vibration velocity curve of different welding speeds
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Research on sound insulation
characteristics of the friction stir
welding magnesium alloy

. l . . 2
Liu Chengwu , Qian Linfang
(1. School of Mechanical & Automotive Engineering, Fujian University of Technology, Fuzhou 350118, Chi-
na; 2. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094,
China)

[Abstract]

The friction stir welding (FSW) on magnesium alloy has already been widely

used. Therefore, the research on its sound insulation characteristics appears particularly signifi-
cant. Based on the adaptive meshing technique, the FSW procedure was numerically simulated
to provide constraint mode for the next acoustic calculation, which solved the problem of the
material properties and achieved a combination of welding and acoustic to some extent. Subse-
quently, designing and manufacturing a reverberation box to measure transmission loss (TL) of
the welded magnesium alloy plate, which could make up the shortage of a reverberation cham-
ber in measuring the little specimen. Based on FE-SEA hybrid method, the method was em-
ployed to calculate the TL which was then compared with the experimental one and showed bet-
ter consistency, prove feasible to predict the TL in FSW on magnesium alloy. Comparisons be-
tween the welded magnesium alloy plate TL and the unwelded one could find that TL is reduced
after welding. Changing the welding speed and the stir head rotation speed respectively to ob-
serving TL in order to study the influence of the welding parameters, which proves that the pa-
rameters should be required to set reasonable and neither the bigger nor smaller parameters
is better.

[Key words]

speed; stir head rotation speed
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