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&l Fatigue of Metal Structures

7. BEME:

Metal fatigue is a type of failure that happens when metal materials experience repeated loads over a period of
time. It can lead to unexpected and serious failures without any warning, such as a fan blade breaking off from a
jet engine, causing significant damage or even death. Statistics show that metal fatigue is the cause of more than
90% of failures in metal structures, such as bridges, airplanes, and vehicles. Better understanding fatigue issues
of metal structures is crucial. Therefore, our research focuses on fatigue life prediction and improvement for steel
structures. Our goals are figuring out when a steel structure might fatigue break and discovering effective
methods to prolong their work life. This research is important because it helps us create safer, more efficient, and
less expensive structures.
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Activity Report -Science Dialogue Program-
(HATVR-ZAT7OTRE RiERER)

- Fellow’s name (GEEFEK4%): Pengjun LUO (ID No.P 23064 )

- Name and title of the accompanying person (EZMBIEDHE-K4)
None

- Participating school (##:4): Hyogo Prefectural Kawanishi Midoridai Senior High school

-Date (EMEBH): 04/03/2024 (Date/Month/Year: B/A/4E)

- Lecture title (G£%:EH):

Fatigue of steel structures

- Lecture format (E&mX):
€ X Onsite - [JOnline (Please choose one.)(RE * A#2T4>) ((EBLAFERIZELY,))
®Llecture time (EZE) _ 45 min (5), Q&Atime (EEEERM) _ 15 min (%)
@ Lecture style (ex.: used projector, conducted experiments)
(EEAZ (P70 05—FRICKDEEZ. RR-ZTOFELL))
PowerPoint being presented by using Projector, small experiment was conducted

- Lecture summary (3EZ#1Z): Please summarize your lecture within 200-500 words.

Steel structures are prone to fatigue failure when subjected to cyclic loading conditions. Since more
than 90% of mechanical failures of steel structures can be attributed to fatigue, it is particularly important
to delve into the fatigue issues of steel structures. | began the lecture by explaining what fatigue failure is,
comparing it with the static failure of steel material. Following this, | showed some examples, particularly
accidents caused by fatigue failure of steel components, to highlight their significant impacts. To
understand why steel structures or components experience fatigue failure, we conducted a small fatigue
experiment using a paper clip, bending it repeatedly by hand to illustrate the process. Subsequently, |
explained the failure process of the paper clip under repeated bending and extended these concepts to
the general fatigue failure process of steel structures and components. | believe this experiment and
corresponding explanation provided everyone with a deeper understanding of fatigue failures. In the third
part, | introduced a basic method commonly used to predict the fatigue life of steel structures and
components—the stress-life (S-N) curve method. | explained how we create SN curves through
experiments and how we use them to predict fatigue life. Finally, | introduced some effective methods
that can be used to prolong the fatigue life of steel structures and components, particularly those useful

for welded structures.
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@ Other noteworthy information (ZMfth4FES REEIE):
None.

- Impressions and comments from the accompanying person (EH#HBIEDAMD ., AEEIZHT S
ER-BEZEAHYELIS. BEELW=LET, ): No accompanying person.
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