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Abstract

To investigate the optimmum brazing condition, variation of bonded structure and mechanical
properties of novel brazed pure Al with bonding condition (brazing temperature, time and Si/flux
ratio) was studied. A basic study of the bonding mechanism was also examined.

The optimum brazing condition was obtained at 590 for 2 minutes and the bonded structure
showed that it is composed of almost entirely eutectic Al-Si with near eutectic composition.

At higher brazing temperature 630, hypoeutectic Al-Si structure was observed in the bonded
area and resulted in erosion of base metal. The thickness of eutectic layer formed in optimum
brazing temperature increased linearly with the square root of time, showing a general diffusion
controlled process. The ultimate tensile strength of bonded joint brazed at an optimum brazing
condition was about 60% of base metal and its fracture surface showed a brittle mode.
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Table 1 Chemical composition and some mechani-
cal properties of base material used
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Fig.1 Optical miecrographs of cross section
brazed at 590° C(a), 610° C(b) and 630° C(c)
for 2 minutes
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Fig. 2 Optical micrographs of cross section brazed
at 590° C for 4minutes with different Siflux
ratio(a;1:1,b;1:3)
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Fig. 3 Optical micrographs of cross section brazed at 590° C and 630° C with different holding time(a ; 2min.,

b ; 4min, ¢ ; 12min.)
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Fig. 4 SEM and X-ray intensity profiles of cross
section (brazing temp. ; 630° C, time ; 2min.)
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Fig. 7 Relation between the thickness of eutectic
layer and square root of holding time in the
hole specimen

Aol 2A 2L Vel sl 2y 29 69
A & ¢ %] BA Al wh3-8kA] 92 v E§
SigiA7b Aot AA T e FHZF Ale]d
ZAEF o] glof, AHe dF o] =A AlF} SiE o]
whg-sled ato] A3 FAHA G AL B
ol lth. &M, FA|AITke] 1HoA 0R-22 F
71842 3£ 22 2A S5, E 2A)
s} FAzA ] BAR W ol FL o} FH-SL
&7 P = g7 vebdo] FAE U

2% 7& 590°Cell A FA A Zre] WEe] mE&
ZHR 2o PF EL holeA B A ztzt 234 8
o TAIR Aojvh 1Y TellA] & 5 A%e] A
d FAzA e 2 FAAI7He] AF2 vl st
o /e & AP 9] A e HgA et
thoojd & e 2 479 FF R A
A& Sio] BAe] AlRAZo = FibE o) il
FieEu3 A& AlANE 3 3led, 82 Tim-
sit7} A A A §r)Fe] aAdA s gralul e
mo, o] T FF7) T AA FFAHANE T
A3 A 88 + de Ao gudd.

3.4 HEgRe 714N o3

a9 88 AHLES} Al g2 AERe
AR EUTS)sh FAAET - EYS Ve A
ot} 590°C B 610°Col A 9] UTSHE WHLE
st A\zkel BAGO] ZAS) °F 60%2 ol S E ol

(64)

70

.E 8 4 4
E | T ____:—_-_-'_'__‘_:_‘: —,e g ﬂ
.é. —— g - -m o #
=2 8 a >
' Al al
4 . - - 4 - 20
‘- . .. -

=10

T T
4 8 1

Holding Time {min})

Fig.8 Variation of ultimate tensile sirength and
total elongation of AI/Al bonded joint with
the holding time and brazing temperature

Fig.9 Fracture surface of the tensile specimen
brazed at 590° C, 610° C(a) and 630° C(b)
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Fig.10 Hardness distribution of the AIAl bonded
joint brazed at 590°C
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