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RESIDUAL STRESSES IN T SECTION AND ANGLE SECTION
MADE FROM STAINLES STEEL

1. INTRODUCTION

Corrosion damage has become an increasingly important consideration in
the design of steel bridge members, such as sway bracings and lateral bracings.
Stainless steel can be applied to these bridge members due to its corrosion
resistance, and can significantly reduce maintenance costs. However, it is
essential to investigate its material properties. Specifically, residual stresses
induced from the manufacturing process are known to deteriorate load carrying
capacity. Although extensive research has been conducted on the residual
stresses for conventional steel’> ?, there is still a lack of data regarding the
residual stresses for stainless steel. Therefore, the purpose of this study is to
obtain data on the residual stress distributions of T section and angle section
made from stainless steel. This study focuses on austenitic stainless steel

SUS316.

2. TEST SPECIMENS

The test specimens consist of a T section fabricated by welding two plates,
and a hot-rolled angle section. Tensile tests were conducted to obtain the
mechanical properties of each plate and section. Three tensile test coupons were
obtained for each plate and section, and the average values of the Young’s

modulus, yield strength, and tensile strength were calculated for
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Figure 1 Cross section of test specimens
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3. EXPERIMENTAL METHOD e
As shown in Figure 1 and Figure 2, strain gauges were o y T '—llﬁg -
attached to both surfaces at the same location for each plate, Comer  Z |7 I — ﬁ I T
and initial strains (g,) were measured. As shown in Figure 2 I
by “CL 17, the test specimens were cut at a sufficient 10 e 180——=—180—~ .
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distance of 500 mm from the ends of the test specimen to
ensure the residual stress distribution are not affected by
the ends. For the ease of sectioning, the test specimens were

(c) Angle section EF surface

Figure 2 Strain gauge layouts
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then cut 180 mm from the center, as shown in Figure 2 by “CL2”
and “CL3”. The strains were recorded to monitor the change in
the residual stresses. The saw-cutting method was used near the
strain gauges (the dotted and dark lines of Figure 2) to release
the residual stresses. The sections were first cut by 20 mm, and
then an additional 10 mm. The total length of the cut was 30 mm.
The strains were measured twice during each point in order to
ensure no sudden changes occurred in the residual stresses, and
to confirm that the residual stresses were fully released. Once the
final strains (&) were measured, Eq. 1 was used to calculate the
residual stress at each strain gauge.
0, = —EAs = —E (e — &) Eq.1

4. RESULTS AND DISCUSSION

The residual stress distributions obtained for the T section
and angle section are summarized in Figure 3 and Figure 4,
respectively. The figures show the normalized residual stresses
(o/0y) on each surface and its average value. Positive values
correspond to tensile residual stress, and negative values
correspond to compressive residual stress. For the T section’s
north plate, the value for the average residual stress is 0.20, near
the edge, -0.50, near the center, and 0.80, near the welds. In
comparison, the T section’s east and west plates exhibit smaller
magnitudes of residual stress, with approximately -0.10; near the
edges and 0.20, near the welds. Furthermore, larger discrepancy
was found between the residual stresses on each surface for the T
section’s east and west plate. For the angle section’s north plate
and east plate, the magnitudes of the average residual stresses
were considerably smaller, ranging from -0.1g, to 0.lg.
Compressive residual stress was found at the plate’s edge, and
tensile residual stress was found near the plate’s center. Near the
corner of the plate, the residual stress was tensile for the north
plate and compressive for the east plate. However, the overall
patterns of the residual stress distribution for both sections are in
good agreement with the distributions investigated in previous
studies? 2.

5. CONCLUSIONS
The following conclusions can be made from this study:
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Figure 3 Residual stress distributions for T section
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Figure 4 Residual stress distributions for Angle section

* The residual stress distribution for the T section and angle section made from stainless steel are consistent with the

residual stress distributions for conventional steel.

* The magnitude of the residual stresses in the T section’s north plate were considerably larger than in the T section’s east

and west plate or the angle section.

For the angle section, although the overall patterns of the residual stress distributions follow the distributions investigated
in previous studies, the residual stresses for each individual point on the surfaces are scattered, and its distributions are not the
same for the north and east directions. Therefore, this suggests that further investigations need to be carried out in order to

confirm the accuracy of the results.
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