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Interfacial reaction and joining mechanism of
brazing C:/ Al composite with AF Si filler
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(National Key Laboratory of Advanced Welding Production Technology,
H arbin Institute of Technology, Harbin 150001, China)

Abstract: Using AFSiCu and AFSi CirZn filler alloy, in the temperature range of 500 =570 C, the brazing tech-
nology of the carbon fibre reinforced aluminium matrix composite was investigated. The results show that compo-
nent elements Si and Cu diffuse into the base metal. The infiltrated filler alloy, the aluminium base and the carbon
fibre react to produce many interfacial phases like AlsCs, SiC and CuAl.. The bond between the filler and the alu-
minium base is perfect. Using the AF28Cu 6Si and AF4Cu 1081 filler alloy, when brazed without pressure and flux,
the shear strengths of the brazing joint are 65 and 75 MPa, respectively. The shear fracture occurs at the interface

between brazing alloy and base metal.
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Table 1 Composition and melting point of fillers

Filler Mass fraction/ % Melting point/ C
HL401 AF6Si-28Cu 525-535
HL402 Al-10St 4Cu 5217585
HL403 A} 10Si-4Cu- 10Zn 516~ 560
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Fig.2 Sketch map of brazed joint

BREERE G A, AU TR 7892 2 4id
G4y BT RL IR0 TRt B 5 B MG AR, SRS
INSTRON ~ 5500 HLF 7 BESEE0 ML bl e o i 4T 5
Bk HIPU BT R E, B U N EGE E R 0.5 mm/
min, #LPUBYRAE LA 5 MIRFE B E VR . B
DI 500 T 35 R 32 2 S T DX 3RO 4 2K FH 414
HL T BT (S — 570) Wik .

1.2 EHRSERITE

BT 2 B 1B 6 SR e 2o v UK 2 i iR
Fe, AT IR R DR 2L B P e e A - O () e
PID #1852 AT SR BT FE A, e & O P2 RS
10 C. B m AU A EECR, WA 5 7
i, DRI T AR S 36 I SR T A s TR I A

FFIRSEIRI, X BT A ST RHY A K AR AT ET 5,
T HI T IR B ) 07 ¥, SeAE R B R T vk _LAT
Kl R FHAER IR N TR .

2 HiREnH

2.1 G RN HLR 5T

HL402 4Rk S AHA 2 WK 3. - s Al A
F i ST SR REABE 3, T ERME AL
BHEXER C FHEEEX, FRSHMYEE R
MgG, T HEAT 2 WA SRR, JAEErE
EREM S A D S RO AT AR C AR 4 (&
3(d)) . B C FEMIEE L ARRIAL A F
5 A MASHBEFE R B (E 3(d)), 1mHAE
PRIESEECIL I C 21 4 A [ I I AT SR A2 A2 3 X AP
ALK 3(b)), HIEEEF I AFAEXHFL
ZU K 3(a)) . BEIEHT( WK 2) RIAX L H2 A
HAEHALSICu =MuR, FLENTRED
By 29. 14% A, 44. 26% Si F126. 60% Cu, 5
PR AF10ST4Cu) FIREM B JR 46 553 6 1R K 2=
Ao SisCu PP T E M & & KK, HAR
Si.CudCEMFEREL(1.66: 1) LLAT R KL R R



. 1712 ¢ o E A 4R E IR

2005 4E 11 A

15.0kV 12.7mm

16.0kV 12.7mm

K3 HL402 T 5 # kA 4
Fig.3 Microstructures of joints brazed with H 1402
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Table 2 Results of energy spectrum

analysis ( mole fraction, %)

Position Al Si Cu C
A 35.13 51.26 13. 62 —
B 50. 4 41.72 1.13 52.10
C 41. 08 = — 58.92
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Table 3 Shear test results of brazed joints

Filler Shear strength/ MPa Fracture position
HL401 63. 04 Filler+ base
HL402 75.18 Filler+ base
HLA403 35.60 Filler
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Fig. 4 Shear fractographs of joints brazed with HL402
(a) —Fractograph of joint; (b) —Magnified image of zone b in Fig. 4( a) ;

(¢) —M agnified image of zone ¢; (d) —Magnified image of zone d;

(e) —M agnified image of zone e; (f) —Magnified image of zone f
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Fig. 5 Shear fractographs of joints brazed with HL401 at different magnification
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Fig. 6 Shear fractographs of joints brazed with HL403 at different magnification
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