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Study on Residual Stress Releasing of 316L Stainless Steel Welded
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Conclusions R

Abstract

In this paper. the effect of ultrasonic impact treatment (UIT) on the residual stress of 3161 welded butt-joint was investigated.
Firstly, the temperature field distribution in the welded joint was simulated based on the double-cllipsoidal heat source model,
and the residual stresses were calculated by a sequential coupling thermo-mechanical finite element method. Subsequently,
based on the theory of transient contact mechanics. the effects of UIT on releasing of the welding residual stress was analyzed.
The microstructure of the weld metal before and after the UIT treatment was compared to study the influence of UIT. The
results show that the maximum residual stresses in the weld metal and heat affected zones are released due to the dislocation
multiplication during the UIT, and this effect on the weld metal is more remarkable than that on the heat affected zones. The
results of numerical simulation of UIT are consistent with the corresponding experimental results. After UIT, the transverse
and longitudinal tensile stresses near the fusion line are changed to compressive stresses.

Keywords Welded joint - Residual stress - Microstructure analysis - Ultrasonic impact treatment - Finite element method

1 Introduction and Sumi 2016; Gong et al. 2009). However, the above Exglohbslractofins panerin2 ines, Wialars Sio
method is not suitable for large welded parts such as large ]
Welding technology has been widely used in the fields of  underwater structures and bridges. Therefore, with the wide Snip maths and formulas

aviation, nuclear, pressure vessels and mechanical manu-  application of high-strength steel in large-scale welded
facturing due to its low cost and desirable mechanical  structures, it is necessary to find ways (o improve or elimi-
properties (Teng et al. 2001). On the other hand, due to the  nate the residual stress of large high-strength steel welded
non-uniform welding temperature distribution and large  structures. Ultrasonic impact treatment (UIT) is a remark-
constraint, complex residual stresses are generated during  able post-weld technique, which has been widely used to
welding (Wan et al. 2017). Welding residual stress isonc of — improve the stress state at the weld seam of high strength
) -l .
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in the present research, a local ordinary Portland cement type Il conforming the requ
of ASTM C150 [27] was used. The cement replacement admixtures were silica fum
nanosilica. Pyrogenic nanosilica in dry powder form with particle size ranging from 1
nm was used. The chemical properties of cement, silpica fume, and nanosilica are listed
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scanning electron microscopy (FESEM) with magnification 10 times greater than th
was applied (Fig. 1a and b). In order to accurately comparing the diameter of nano-SiO2 and
silica fume, transmission electron microscopy (TEM) images were used (Fig. 1c and d). To
obtain sand with different percentages of silica, two types of siliceous and limestone type
sand were used. The chemical composition and physical properties of both types of sands
was shown in Table 2. To have an accurate comparison among different sand types in a
mortar, both types of sands should have the same grading. Therefore, each type of sands was
separated according to sieve number in ASTM C33 [28] and combined to prepare same

grading curwve. The particle size distribution of materials used in this study is shg n Fig.
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technigues reviewed for recycling. [1] management, treatment, and recycling. [1]

= Key quality parameters for water recycling in = Analyzes contaminants, treatment techniques,
mineral processing plants. [1] and challenges in rr
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Welcome to SciSpace notebooks. Here are some tips to get you started:
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B My first notebook
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Al commands
=
Want to paraphrase, simplify, or generate content with sources using Al? Al
AR commands have you covered. There are two ways to use Al commands:

s 1o modify existing text, highlight the text and select ‘Al Writer’ option

from the toolbar.

* 10 generate a new block of text, press /" and select ‘Al Writer’ option
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from the toolbar.
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Mineral processing wastewater (MPW), known as one of the main industrial sources of peollution, contains various organic
and inorganic substances, such as flotation reagents, metal ions and suspended mineral particles. Thus, it is essential to treat
wastewater properly to achieve standard discharge or recycling.In this study, the main sources of MPW contaminants and
restrictive factors related to recycling are analyzed.Current techniques for the treatment and recycling of MPW are
reviewed.Physicochemical treatments, such as natural sedimentation, neutralization, and coagulation-flocculation, read more
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Water Research & Technology

The paper proposes analyzing MPW contaminants, reviewing treatment techniques,
and evaluating water quality parameters for successful recycling in mineral processing

plants.
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B ovmmmmn MOcAnt advances in the treatment snd recycling of
s e Ml processing wastewater

mineral processing wastewater? Dive into
our study exploring pollutant sources and
treatment methods to enhance water
recycling in mineral plants. Let's make a
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