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Abstract

The following results were obtained, microstructures and tensile properties in arc brazed joints of DP(dual
phase) steel using Cu-5.3wt%Sn insert metal was investigated as function of brazing current.

1) The Fusion Zone was composed of aFe+yCu and Cu23Sn2. The reason for the formation of these
solid solutions. Despite, Fe & Cu were impossible to solid solution at room temperature. It's melting &
reaction to something of insert metal & Base Metal (DP Steel) by Arc. Brazing Process has faster cooling
rate then Cast Process, Supersaturated solid solution at room temperature. 2) The increase Hardness of
Fusion Zone was directly proportional to the rise of welding current. Because, aFe+yCu phase (higher
hardness than the Cu23Sn2.(104.1Hv < 271.9Hv)) Volume fraction was Growth, due to increasing the
amount of base metal melting by High current. 3) The results of tensile shear test by Brazing, All
specimens happen to fracture in Fusion Zone. On the other hand, when Brazing Current increasing tend
to rise tensile load. but it was very small, about 26-30% of the base metal. 4) The result of fracture
analysis, The crack initiate at Triple Point for meet to Upper B.M/Under B.M/Fusion Zone. This Crack
propagated to Fusion zone. So ruptured by tensile strength. The Reason to in the fusion zone fracture,
Fusion zone by Brazing of hardness (strength) was very lower then the base metal (DP steel). In addition
the Fusion Zone’s thickness in triple point was thin than the base metal’s thickness in triple point.
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2g o] Fadt HiHd AgAt?. olze A

1. M 2 dugd gue] MIGS TIGEHS A4 4% =

o QJE= sl BAL AetA WMEE, SHEIS

A AHeA AAdde Gub el 1000MPas 2 F B dAE], WA R 71AIA Aol Astet]

SugH A OFR FEEe] A4Hn Ju, 53 Wi, A3 AF FEE APle BAE 2dEe
DPZe At el EgIels Alole e En]  Ao® dA AP

Journal of KWJS Vol.31 No.1(2013) pph8-64
http://dx.doi.org/10.5781/KWJS.2013.31.1.58



Q
5

w
=3

o
juncs
ol
I
tlo
o,
oo
o
U

el ol nejold A3Rel nA

43} 91454 59

@9 ol BEolde MIG EE TIG §4% 2
o S stelHe=st A7 Ao r, He
o] &Alstelofet EAAteld] ofAE BAYAIA, o] of
29 olgdle] ARk THolth. o BAHe FHe
el oig ddgel A, ABEL goldhl, wa
A4 AN e wel mAle FPAgon =
g Abge] BRed, sofe] EE Fo 4ol of
F Ave e K At

AE3L 7] ofaugel el B3 ATE 71BAe
2 A7 (o)/mE B o) B A77h RS Vo) q,
AHgE Fele F2 Cusi ol g e, o

$% 8
3Ee] A7} olzueold 2 38
o &G A77h oo,

g

SR 4%

Wepd B Arde A4 AgsE el F2 o

(member) 9t E7FAE(

(Reinforcement) 2 AR

AE AT 1000MPa® DP(Dual Phase)79] o}
3 B oA (AAY]) 7les FYse 5Foz &4

Hol JAA Az

£5%9)

Rk ==l Ulil—t‘

o] 233 Agzie] d&l el A=A

o Cu-5.3wt%Sn =< 2
o] A3 -all?_,] u] ,q] zzl

2. Algluty]
£ Ago A8E DP(Dual Phase)7c}

ol= Heo]g e

T5°%2 7189 A2

]

uekdtt, Heo]d Aldde

Sttt

2] 2 A3 S
Ax 9 O]X]—H?f___}oﬂ

aloly el Gael dal 43 A3ish olel el

, B
o]

mA]

23

ERTD rw

AF 924 (DCEP)9l GMAW =}
T gx7|24, HAAYS AT EXe
gttt Table 29 3%

shaa}
d58

oA EC R g3t A}

Table 2 Arc brazing parameters

Variables Range
Current 60, 70, 80A
Voltage 22~20V
Brazing speed 800mm/min
CTWD 10mm
Shielding gas Ar (201/min)
. 200 N
N 20 60 20 o

= == g
W 12.5 aEharrend

Fig. 1 Specimen size for tensile shear test
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Table 1 Chemical composition of raw materials(wt%), mechanical properties of raw materials

Materials C Mn Si Mo N Nb Ti Fe Thickness
(mm)
DP1000 0.108 3.187 0.167 0.008 0.009 0.05 0.013 Bal. 1.60
Hardness Y.S(Mpa) T.S(Mpa) El(%)
(Hv)
340 728 1040 17.65
Kt - B BETE B31E W1 2013 27 -
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Fig. 3 Microstructures of the meted insert alloy

Table 3 EDX results of phases renoted by 1 and
2 in (b) of Fig. 2

No. Cu Sn phase
1 100 - (Cu)
2 92.3 7.7 CuzsSne

(a) 60A,

Fig. 4 Cross sections of brazed joints.
(b) 70A, (c) 80A
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Fig. 5 Optical microstrutures and SEM images of
the fusion zone in brazed joints. (a)60A,
(b)70A, (c)80A
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Fig. 8 Optical micro structures and SEM image
at bonded interface of lower plate and
upper plate. (a), (d) 60A, (b), (e) 70A,
(c), (f) 80A
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