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The Optimum Study of Welding and Repairing Processingof
High-Performance Materials
NSC 89-2216-E-009-036
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Abstract

The purpose of this research project
is to determine the fabrication and
repairing weldability of high-performance
alloys, includung highstrengthed
aluminum alloys, In 718, and titanium
alloys. The welding processes included gas
tungsten arc welding and plasma arc welding.
The Heat Affected Zone simulation was
produced by Gleeble machine. Low cycle
fatigue test was conducted. The welding
distortion and residual stress were
measured and compared to the results
through finite element simulation. The
microstructure of weldment was examined
and analyzed by DCS and TEM. The first year
experimental results are presented by the
following three sub-project papers.
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The Study of Characteristicsin Weld Heat Affected Zone of

Aluminum Alloys
NSC 89-2216-E-009-035

89 08
Gleeble 7075
(DSC) (TEM)
3.5% NaCl
7075-T651
n
r] b
T6
377
n T6
7075

01 90 07 31

Abstract

The microstructures of weld heat
affected zone (HAZ) of 7075 aluminum alloy
were simulated by Gleeble The micro-
structures, mechanical properties, corrosion
characteristics and hot ductility behaviors
were investigated by means of differential
scanning calorimeter (DSC), TEM, tensile
testing and electrochemical measurements in
3.5 wt.% NaCl solution.

The degradation in strength of weld
HAZ of 7075-T651 aluminum alloy was due
to precipitation and coarsening of n phase.
The variation of pitting potential in weld
HAZ was related to the n ’ Phase in matrix.
The pitting potential decreased as the
n 'phase dissolved or transferred to then
Phase. The region of peak temperature 377

containing the most precipitate of phase
was no effect on strength by T6 post
treatment.
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A Study on Distortion and Residual Stress During Repairing

Processin Ni-base Superalloy
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Abstract

In this study, the repair welding
technology of plasma arc welding is used.
The finite element method will be used to
analyze the thermal and residual stresses and
distortion during welding process. An
experiment will be done after analyze for
identification of analytic results. During
welding, the therma cycle of different
locations in weldment will be recorded to
compare the temperature field obtained by
finite element method. Based on the
analytical results found that the longitudinal
compressive thermal stress is found at front
of arc. After welding arc passed, the tensile
stress can be found. The vale of maximum
longitudinal thermal stress is about 600M Pa
that locates in 2 to 5 mm distance from
fusion line. The longitudinal residual stress at
center of weld is compressive and the value
by -53Mpa. The maximum tensile residual
stress is found at near the heat-affected zone,
and its magnitude equals 400MPa. A
heat-affected zone with lower residual stress
is found at side of thicker section of sample.
The magnitude of distortion due to welding is
only 0.1mm, and distortion is developed in
Y -direction.
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Abstract

Three different titanium alloys ( pure Ti,
Ti 64 and Ti 153) with different micro-
structures and their welds were used to study
the effect of strain rate and strain amplitude
on the properties of low cycle fatigue. It
shows that the ultimate tensile strength and
the yield strength increase with increasing
strain rate but the elongation decreases.
Similarly, fatigue strength increases with
strain rate. Alloys undergo cyclic strain
hardening at the relative small strain
amplitude. On the other hand, alloys undergo
cyclic strain softening so that stress range
decreases with increasing number of strain
cycles. The ductile pure Ti and Ti 153 aloy
exhibit more sensitive to strain range change
than high strength Ti 64. The fatigue strength
of Ti 64 welds is inferior to that of parent
metal and the failure occurs at the base metal
zone. However the fatigue failure of Ti 153
happens at the weld.

Keywords: Titanium Alloys, Strain Rate,
Weld, Low Cycle Fatigue
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