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Damping capacity of MWCNTs/ Mg composites prepared by
friction stir processing

XI Li-huan, XU Wei-ping, KE Li-ming, LI Meng-jiang, LI Ke

(School of Aeronautical Manufacturing and Engineering, Nanchang Hangkong University,
Nanchang 330063, China)

Abstract: The multi-walled carbon nanotubes (MWCNTs) reinforced Mg matrix composites were prepared by friction
stir processing (FSP). The microstructure and damping properties of the composites were investigated. The results show
that the high temperature damping capacity of MWCNTs/Mg composite is better than that of the base metal. The larger
the amounts of MWCNTs adds into the matrix, the higher the damping capacities of the MWCNTs/Mg composites are.
Furthermore, there are two internal friction peaks in the damping—temperature curves of the MWCNTs/Mg composites.
The damping capacities of MWCNTs/Mg composites materials are affected by frequency variation with change of the
temperature ranges.
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1 e

1.1 RXEHE

W AE Y MBS BeG &b, 560 12 300
mmX 100 mmX 6 mm, # 1 Fr5)h HAL iy . BE
FH Sy o [ RE 2 e R #S AL AL A A BR 4 ] A
MWCNTs, #M%h 10~40 nm, KJEEK 10~30 pm, 40
JiE >98%.

F 1 MBS HA RIS
Table 1 Chemical composition of MB8 magnesium alloy
(mass fraction, %)

Mn Ce Al Zn Other Mg

1.25 0.20 0.2 0.30 0.46 Bal.

7 MBS HE G M R EFL, LA 4 mm, 1L
(A ZAHVIIE 58 2 mm, ¥R MWCNTs, il i e
LR RS E AR T MWCNTs &, IFE
Sc. KPR CA I MWCNTs f Mg AR LAFL 02
GIEBA—RE, NIRGBISIMES MR, 75 A6
f) FSP ¥ #% _EidkAT 5 38k FSP. Hobl# it B 1 pr
TN o B Sk DL — s T B O R RTAT g R e N R
MWOCNTSs (1)K DI, 7Rk (1) R PRI PR AR T

Bl SN LR
Fig. 1 Schematic diagram of FSP

ERIR, {f MWCNTs H3EAREG5), FEAERE M
WOl EH . LSS TR 235
mm/min, FEFHEE A 950 r/min, RN 20, Pkt
SLEIBEFEE AR 10 mm. KJEh 10 mm. 22 BEIBLL,
PEPE Sk BO%IE AR A 30 mm. £ BERRGK A B
EARHAT 0 0 FIFE R R MWCNTs0/Mg,
MWCNTSs AR 54 1.4%% 7~ MWCNTs1.4/Mg,

1.2 REHE

FIH JEM—2100F ZUE 5 15U %2 | MWCNTs/Mg
SEMESEH, R RS E AT 1 2 )
BE A FECCIF LR AW RO BLE PERE(Q ™ )BTRS
R R, WEN 0.1~10 Hz, NARYRIE N
30X 107, {8 N =i A 550 °C, FHLI#E R Yy 2 °C/min,
HEZ, WA LS4 60 mm X 3 mm X 1 mm K
MR, LN 25 C.

2 FEREQWH

2.1 ERALR
Kl 2 i A MBS 645 4: X MWCNTs4.0/Mg H 45

B2 MBS 154k MWCNTs4.0/Mg & A5 R LI 2%
HR

Fig. 2 Microstructures of center of MB8 magnesium alloy
and MWCNTs4.0/Mg composite: (a) Without MWCNTs base
metal; (b) MWCNTs4.0/Mg
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Fig. 3 Damping—temperature curves of base metal and
composites: (a) Base metal; (b) MWCNTs4.0/Mg; (c)
MWCNTs8.0/Mg
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Fig. 4 Dislocation in composites: (a) MWCNTs/Mg; (b)

Dislocation tangles

B 3 mIAL, B 3(c) R T AT TT Y Y FEMER T
Kl 3(b)FHJE I T AT N FE(E . &l 3(c) 5 &l 3(b)AHEL,
—JF RN T B2 1) MWCNTs, fliBeqdBEA 648D,
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TR 2R B AR O 22 57 0 P AEAR K AN g, 55
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JiErh, SR TR D, AR R R B B R
AR T3 RE TR AN, AR X DR AR AT T fE R
MW CNTs A1 A PR 58 15 182 1l 8 SR SR H B 2 B
WL 6 Prome fERR T, IXEERERAUN A B
A EH R e YERE B AT i vawks oI, BT

BES BErhAs s

Fig. 5 Dislocation in base metal

Bl 6 CNTs/Mg FtifiHHz ) TEM 14
Fig. 6 TEM images of CNTs/Mg composite near interface: (a)
Interspace; (b) Microcrack
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Fig. 7 Morphology of single CNTs interspersing composite

23 MWCNTs A2 5MREHRERNXR

7 AN HAESZ N 1 Hzy NASHRIE K 30X 10°°
IFPIFIAN ] MWCNTs 5 5B 2 G AR B Je—
M. HIE 7 WEH, EERS 200 CZIH,
MWCNTs4.0/Mg & & #EHH e PE e MWCNTSs8.0/
Mg EEMEHAJETERER: il R T 200 CZ )5,
MWCNTs8.0/Mg E & EHHJE (. MWCNTs4.0/Mg
HEMEHIR.

IIHTNH, 45 15 3 200 °C 2 18], MWCNTs4.0/Mg
BEMELJEME AT MWCNTs8.0/Mg H &1k HH e
B, FEEFMN 3 Tk, w8, BEEEAEMEY
REMAAHEG, W T 34580, S EEERADN, K
AR, MEIRE 200 °C, AOEHRBE)E 2 AT
JER I, AR ESE ) NN AE, MWCNTs4.0/Mg E &
PRIBE JE(E KT MWCNTs8.0/Mg &5 #RIBEJE A
JLR, CNTs [ mim, W HTIE ) BR AR,
AT BN BB R B G-L #118 , MWCNTSs8.0/Mg
BEME R E(E/NT MWCNTs4.0/Mg EH5HF
BHE. PR, BEEREER TR, MWCNTs 55442 5]
(25-G I URIRES, 5 ZARAE SR AL i A Rk i 5
1M = 2 5 MWCNTs BEREIE 5818, MWCNTs
BRARZ R S55 1 K8, 3 AR A kA
PR SEES, NIk, MWCNTs4.0/Mg & 518 FE
JEfi kT MWCNTs8.0/Mg &M k. i & T

200 ‘CZ J&, MWCNTs8.0/Mg & & #1 Rk B Je (K F
MWCNTs4.0/Mg S5 HPRHE, 3282 P — 7 s i
o B MWCNTs, 5| ARSIEZ, 71 200 C 2k
WFEWE T, Z 5T HaE, 76 FSP & S 4 kit
S R SRS v SN VAL S 1 1 R NP 025 i 72
e, SRR e R A AR BE JE DTk b, AT
MWCNTs8.0/Mg & 5 BHRIBH JE (KT MWCNTs4.0/
Mg EEMEH . J—J71, MWCNTs8.0/Mg E 444
B MWCNTs f+5 &5 T MWCNTs4.0/Mg & 5 18
) MWCNTSs 555, W3 &1 MWCNTs, 5IA
L, EEiR A& T, MWCNTs S5 3ER 1454
F1ES, 5 £ 1) MWCNTSs 78 5 b e A4 581k R 5
M= AR IR S s X EESE S A A R Dok S L
Sk, HE, MWCNTs8.0/Mg & & FH kB (i kT
MWCNTs4.0/Mg &5+ o

016/ w— CNTs4.0Mg

/=0.1Hz
0121 ¢=3.0%X107°

0.10f
QU 0.08t
0.06}
0.04}

0.02

0 100 200 300 400 500 600
Temperature/'C
8 MWCNTs RIS 84 CNTs/Mg &AM BHBE 8 1 RE
@
Fig. 8 Effect of volume fraction of carbon nanotubes on

damping properties of CNTs/Mg composites
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