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An Experimental Study on the Fracture Behavior for Flash Butt Welding Zone
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ABSTRACT

Objective of this research is to evaluate fracture behaviors of fresh-butt welded metal by the
acoustic emission technique. The specimens used are medium carbon steel(SM45C), mild steel
(SS41) and stainless steel(SUS304), which have different weldability.

The similar welding and dissimilar welding processes are considered, in the former SM45C,
SS41 and SUS304 are used, in the later the following metals are used SM45C and SS41, SM45C
and SUS304 and SS41 and SUS304. The characteristics of fracture in weld metal are estimated by
the tension test with nominal speciemns, the fracture toughness test with compact tension
specimens and fractography analysis.

The results of tension test show for base metals and similar welding materials that the yield
strength and ultimate strength of similar welding materials are increased, the elongation of those
are decreased.

The weldability of SUS34 is better than that of SM45C and SS41 in similar welding materials.

Mechanical properties of dissimilar welding materials are lower than those of similar welding
materials. In dissimilar welding materials, the weldability of SM45C and SUS304 is better than
that of SM45C and SS41, and also weidability of SS41 and SUS304 is better than SS41 and
SM45C.

Comparing mechanical properties with AE counts, it is found that AE conuts appeared on a
small before the limit load of elasticity(P,.), and apper greatly near yield strength region in
tension test.

These results could contribute to the safety analyses and the evaluation of strength for welding
structure.
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A3I9AE 71 (Acoustic Emission Technique)& ©
L3191, 834 Al dste QgA P FAQ
ANEE s Az AR 4, F9INE 2
AEAFIe] A3 dAe] e Hlm HESA

2 Al A

AHgE A8 71AT2E Z(SM45C), T2& ¢
A73(SS41) 2 28 A# 2% (SUS304) 9] shatd =
A& Table 139} 2t} £4& 90CE AE w(F),
n(¥°l) 2 1(Z9])o] 247 80mm, 80mm ¥ 250mm
9 A2 34 BlE(flash butt)&H7]12 A 8
volt, AF+ F84 %7] 380 amp., F&4 271600
amp. , upset %% 10,000kg % upset Z°]7.5mmZ G
7oA 3Ad. 4] WE 43L& 5548 4%
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Steel C Mn P S Si Cu
(SM45C) 0.45 0.72 0.010 0.03 0.22 0.15
Steel C Mn P Si S
(Ss41) 0.12 0.305 0.141 0.008 0.17
. C Cr Ni P S
Sm:“l‘fss 0.07 19.97 9.94 0.029 0.012
stee
Mn Si Mo Ww. %
304
(SUS304) 0.66 0.42 0.23 3.35 0.22
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Fig. 4 Distributions of AE amplitude vs. dis-
placement by tension test. (SUS 304)
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