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Fig.4 SEM images (a—b) and EDS element line scanning results (c—d) of brazed joint with Mg-Al-Zn-Y (a, ¢) and SiC, /Mg-Al-Zn-Y (b, d) filler
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Table 2 Parameters of solute atoms in brazing seam

Element Radius/nm G/GPa 0 n
Mg 0.160 16.6
Zn 0.138 43.0 —-0.14 0.89
Y 0.177 22.6 0.11 0.30
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Table 3 Calculated values of the contribution from each strengthening mechanism to 7, (MPa)

0 7"p ATsol Az-gb A7:CET

Az-Orowzm

Calculated value of 7, Experimental value of 7,

0.13 1.80 18.86 32.16 13.63

10.31 75.25 68

5 R TTRR N 42.7%. DL AN, A SR A | B T 5 1k A
Orowan #=4L () TTHER 23 591 8 25.1% 18.1% 1 13.7%. %3
HH BT D)5 T SR = TSI . X T RE R T AT A
HORL K ) o-Mg [TV ¢ 7 A2 1R 5 820 5 B8, 1) S B84 Uk
N TRV, T A TE VA Ak ] 3ok R bt IR 2R AL I AR
2 PRI BT V) PRI

4 25 i

DAEAISIC, /Mg-Al-Zn-Y H &R FFF AZ91D
B 4. HRNERMASHE Mg AL, 3t A LUR a-Mg 41
o SIC,, FIS AT BT e E RN I, JLAE AZ91D BE
&4 EREE AN 7.6°, HT L Mg-Al-Zn-Y £ 45T R BRI
T 17%.

2) 5T 4% 2H 25 tH Mg, AL, FE AR R a-Mg [5] %5 44 20 1
FEVS FEEREL AR SiC, AT AR R B AZ AL R 525 4
HAT4EH 2.

3)SiC,/Mg-Al-Zn-Y S & PRI EL 8T U)o 2
4 68 MPa, H bt Mg-Al-Zn-Y & &5 RHR & T 62%. 18
LTSRN, o SR A R B e BT 4 R B R SR AL AL
] ST T BY U 5 B (4 TTRR N 42.7%. R4, [V SRAL
I 3R 10 A Orowan S A KT 471 BY D7) 5 2 1) STk 49 53l h
25.1%-18.1% H113.7%.
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A Novel Mg-Al-Zn-Y Composite Filler Metal Reinforced with Nano-SiC Particle for
Brazing AZ91D Magnesium Alloy

Ge Xiaozhe', Nie Kaibo', Deng Kunkun', Liu Zhilong®, Li Hongwei'
(1. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)
(2. State Key Laboratory of High-End Compressor and System Technology, Hefei 230031, China)

Abstract: A new Mg-Al-Zn-Y composite filler metal reinforced with nano-SiC particle (referred as SiC, /Mg-Al-Zn-Y) was used to braze AZ91D
magnesium alloy in furnace under the protection of flux. The results show that the microstructure of the brazing seam is composed of Mg Al ,
eutectic matrix and a-Mg solid solution. Nano-SiC particle (SiC,), as a heterogeneous nucleation site, refines the microstructure of the brazing
seam and significantly improves the shear strength of the brazed joint. The shear strength of brazed joint with SiC, /Mg-Al-Zn-Y (68 MPa) is 62%
higher than that with Mg-Al-Zn-Y. The calculation shows that grain boundary strengthening is the most effective strengthening mechanism for
improving the strength of joints, and its contribution to the shear strength is 42.7%. The fracture of the joint shows typical brittle fracture
characteristics, and the crack originates from the Mg .Al,, eutectic structure distributed around the a-Mg solid solution.
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