#aA6HE 6 HBEERMRIEIRE \ol.46, No.6
2017 4 6 H RARE METAL MATERIALS AND ENGINEERING June 2017

AR Mg.Sn 1EaxEE SMRIRVALN SR

B , BEE , M 8, KEF , KXE

CRIEB TR AL T4 B 72 ) 5 BB AL ) 6 SR B sk =, 10T K% 116024)

B FUTOCK Sn oM E R TIEE, SEILHK Mg B 599K Sn M IIHLILE & ILRRCA R T 2 B G141k Mg;Sn AR I
SRR, 4TS A B R AR B, SRAD B AR MoaSn 1SR BEE ST A RhRL, X LLBF S0 T R UL £ e e ) %
BEIESLE M RHALAY, PERERIREOA . S5 SR B HLORA S ALHT IIIAER, 1K MgoSn AR AL B 3 R ST R TR
DATHEIIGET, Beds MgoSnIMg 5 &R % T 2 1 it th 79 3 R4 8

SHEA: BRI AR BURE S HUERRAE: MgoSn 4Kk

FEESES: TG146.272 TERFRIRED: A

XE4S: 1002-185X(2017)06-1719-04

H 20 th4 60 FEAR LK, A EiF 2 MRS T
VB 2 T 4 2% A0 FH 2T 4 1 it e sl 38 ) 88 0B A Ay 38
M, SPEEREAR AT IR, SOEAR LA AR, 1
SR B LR E R KA £ B O R R LAk
e 75 BN BB G SRR . HAEAE IS 8 AH R T 5
WP S AR B G, SRR S R S 4 A 2 R
FAA AT A Y 57 S el Y, 5 4hn 05 AR L, R 2 o
B SRARE AR P R B A, R B RS/ AT v
FET5 Y MFEMELr . SRR R & A
RS B9, CORONTT & % e Mk e B 3L 2 A MR
10 BB LR JB 5 1) o ARV TR A7 AE — LS A5 A v A0, G
SEAR R A A ) L HLAR SN AN, A R i
AT RE S A I E AL A, Semab Rl AE Y.

N7 TR — M R A A B E A MR
DR EEEE SRR, AREAHERE T @
IR Mg B 5 9K Sn ot ISR & 4 40 J5 A A8 B g oK
Mg,Sn #, FIE R R B2 1 T 2 e Bk v 1 e R
BEEAME I E . RS LR A 4 A a6
Mg,Sn/Mg B & FHRHL AL, PERE RIS HEAT T TR .
1 X I

B EER Chife 200 um). 492K Sn ¥ Chite
50~70 nm) %A 3:1 LB TR S, AR
ITREREBINEATERE . SRESHCN: BB 10:1,
38 250 r/min, EREERS A5 500 5. 10 f1 20 h, BEER
M vEEE . UG S0 S A B K E R RN

WfSHER: 2016-09-18

HEE&WH: EXESH LI (2016YFB0701200); [E 5 [R5

DUT15J] (G) 01)

TWHEESE, FEEARETURA TR . RIRRE
TZN4: BL8.5 Clmin FFHilf g & Fii 2 550 C, 7
RIEJE 328 20 MPa T # R be4h 30 min, 44 )5 Bl k4
H, 3B PARAEL

FIH XRD-6000 A X HHZATHA (XRD) 434 EREE f5
BEBM ARV, KA SUPRA 55 A7k S Fi st
(SEM) MERE AR R ITES L AR A 21,
FIFHRERE /T (EDS) MMEWIAHR Y - KA HV-1000 %4
o PR FE TR P AR R, IREG# AT 0.49 N, fit
IRIHE] 30 5. JE4EIRYGAE DNS100 ML kAT, 2Tk
FEN 0.2 mm/min,  FEAEEFE RS @8 mm>20 mm.

2 HERESH

2.1 EEMAKRH XRD 7

Bl 1 bS5 55/ AR XRD B, 5
Kl Mg #3F0 Sn ¥ (1 XRD EI1E 5 — 351 H o ol B T %,
LHUR A AL AR 5 h i, 2 I E 8 Mg,Sn
TSR, [RIEF SnfR AT SR 0 5 58 B I T e o X U B oK
Sn #y H T B A w10 R T VG P, T N (R BR B S5 B AT
K Mg kA2 R & 1 MgpSn Al s Bl 5 BR BS B[] 1) 48
£ (10 h), Mg,Sn A HIAT S IEAS 23— B (g 58 24
BREERS [B]IX 3] 20 h B, SE&HARS CRAEMEE] Sn
WEHIfEAE . B, Mg,Sn/Mg H &8 K 25 2T i .
2.2 E&AWMRH SEM S

Kl 2 Jy Mg,Sn/Mg 5 & 8y KK AE SEM JES . #L
A 41 5 h, Mg,Sn/Mg & & 8 K IR 50K R S K/ AS

4 (51374047); " yemi S AR 4% 9% & 1%t 4 (DUT15ZD201,

TEZEN: Fg, 5, 1977 4, 5, Bl KEMTREMERSEE TRE%R, L7 K& 116024, Hif: 0411-84706114,

E-mail: fcf@dlut.edu.cn



46 3%

+ 1720 - Wty SR MRS AT
* Mg ¥ Mg,Sn
. . ill‘l L5 20'h

S 10h
K I At
-
g LA nll Mok PR’ | Afh
=

Mg

e —— A A A A,
Sn

20 30 40 50 60 70 80
2019

Bl 1 ZEHKLLE Mg ¥ F1 Sn 1 XRD B i
Fig.1 X-ray diffraction patterns of milled mixture powders, pure

Mg and Sn powders
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Fig.2 Low magnification SEM images of Mg,Sn/Mg mixture powders with different milling time: (a) 5 h, (b) 10 h, and (c) 20 h
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Fig.3 High magnification SEM images of Mg,Sn/Mg mixture powders with different milling time: (a) 5 h, (b) 10 h, and (c) 20 h
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Fig.4 Low magnification SEM images of Mg,Sn/Mg composites with different milling time: (a) 5 h, (b) 10 h, and (c) 20 h
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Fig.5 High magnification SEM images of Mg.Sn/Mg composite
milled for 20 h (corresponding to mixture particle phase in

Fig.4c): (a) small particle and (b) large particle
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Table 1 Mechanical properties of the Mg,Sn/Mg composites
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Microstructures and Properties of Mg,Sn Nanoparticle-reinforced Mg Matrix
Composites

Fang Canfeng, Wen Zhiheng, Hao Hai, Chen Guoqing, Zhang Xingguo
(Key Laboratory of Solidification Control and Digital Preparation Technology (Liaoning Province),

Dalian University of Technology, Dalian 116024, China)

Abstract: Due to high surface activity of nano Sn powder, the mixture powders containing in-situ nano Mg,Sn phase were synthesized
efficiently by milling micro Mg powders and nano Sn powders. High-performance Mg,Sn/Mg composites were then prepared by hot-press
sintering from the milled mixture powders. Effect of milling time on microstructures and properties of Mg,Sn/Mg composites were
investigated. The results show that with the increase of milling time, the size of Mg,Sn clusters consisting of Mg.Sn nanophase decreases
continuously, and Mg.Sn clusters are distributed uniformly in the matrix. Moreover, the mechanical properties of sintered Mg.Sn/Mg
composites are also gradually improved.
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