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1. Introduction

A connecting-pipe of oil-collector used in truck diesel engine cracked when performing a trial running of engine (Fig. 1).
The connecting-pipe is made of ASTM 1020 grade steel, the specified chemical composition being (wt.%) C: 0.18–0.23, Mn:
0.30–0.60, P 6 0.040, S 6 0.050, Si: 0.15–0.35, Fe: balance). The external surface of connecting-pipe was galvanized. The con-
necting-pipe (slight curved, shown as illustration in Fig. 1) was jointed with the flange by point-welding, then brazing.

2. Experiment methods

The chemical composition of the fractured connecting-pipe material was analysed by spectroscopic chemical analysis
method. The longitudinal and radial sectional samples were cut from the region close to the fracture. Metallographic samples
were prepared using hot-mounting, wet grinding up to 1000 grit SiC paper and polishing with diamond suspension and were
etched in a 4% HNO3 ethanol solution. Microstructure was observed by scanning electron microscopy (SEM) on a Philips XL-
30 scanning electron microscope. Energy-dispersive X-ray analyses were carried out on the fracture surface to identifying
the nature of the phases which were present on the fracture surface. The fracture surface was observed by visual and
SEM to study the failure mechanism.

3. Results and discussion

3.1. Visual observations

Visual inspection on the failed connecting-pipe (Fig. 1) and the fracture (Fig. 2) reveals that cracking occurred at the junc-
tion between the pipe end and the flange. The fracture surface at the concave side is even and parallel to the radial (Fig. 2). At
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