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Introduction
The application of High Strength Steels (HSS) [S690, S700,

S960] that has higher vyield strength than the conventional
steels (CSS) [S275, S355] has increased over the years to
achieve lighter structures with a focus on sustainability.

Aims & Objectives

This project aims to explore the total fatigue life different
grades of HSS and CSS with the effect of environmental
conditions. It is assumed that HSS offers better crack initiation
fatigue resistance and CSS resistance to crack propagation.
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Ultrasonic samples geometry has been manufactured Welding

following the standard WES 1112 (2017) with a
minimum recommended diameter of 3 mm in the
gauge location. It is designed to resonate at 20 kHz and
provide efficient air cooling within the allowable range
of horn end displacements.

Crack propagation test is carried on the Instron 8801
servo - hydraulic machine with 100kN load capacity.

The setup is according to ASTM E647- standard and it is 2.9 4.95E-13
Mode — | loading condition.
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FEA Validation (ANSYS SMART)

Visual Crack Monitoring setup to
track the crack growth
technigue on Front and Back

s

Results

University of

Strathclyde

Glasgow

Fatigue Crack

SN curve produced at 20kHz are presented in "t

Figure 2.U

scatter for the tested grades. Scatter in the

fatigue life

650 -

600 -

Stress amplitude, MPa

need to be investigated.

=T curve exhibits a large amount of I

Propagation

_________________________________________________________________________

B USFdata

X runouttests

_________________________________________________________________________

USF data (LL)

Power ( USF data)

- — — Power ( USF data (LL))

Total
Fatigue
Life

y =876.07x004

____________________________________________________________________

R*=0.9051 R y =1087.1x70-046 i

! R*=0.9983 ;

; X

450 A N e X

400 ; . . . . .
1.E+04 1.E+05 1.E+06 1.E+07 1.E+08 1.E+09 1.E+10

Microstructure

Experimental

Number of cycles

Figure 2: SN curve at 20 kHz for HSS.
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Figure 3: Cycles vs Crack length for HSS.

crack mouth opening displacement
(CMOD) results are post processed to obtain crack length
vs cycles. Tested at 5Hz frequency at stress ratio O.
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* Apply the experimental results on
finite element numerical models of
components & optimize application.
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