a3

TECHNOLOGY

NSNPESTRLICTIVE TESTING

Journal of Nondestructive Testing Technology
Online ISSN: 2676-6655

Application of Through Transmission Ultrasonic Evaluation in Carbon Fiber
Reinforced Composites

Doi: 10.30494/jndt.2024.476759.1153

Article Information:

Research Article

Received 03 Sep. 2024
Revised 09 October 2024
Accepted 17 January 2024
Keywords:
through-transmission
ultrasonic testing,
Carbon Fiber Reinforced
Composites,

water jet technique,
Non-destructive testing,

Mahdi Shahabi' (" | Davod Akbariz> []
1. Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran. E-mail:
mshahabi869@gmail.com
2. Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran. E-mail:
daakbari@modares.ac.ir
ABSTRACT

The application of composite components has significantly increased
across various industries, including oil and gas, aerospace, marine, and
automotive sectors. Among these, carbon fiber reinforced polymers (CFRP)
are particularly prevalent in the aerospace industry due to their superior
properties. Given the critical nature of these composites, non-destructive
inspection is essential to ensure their integrity and performance.
Ultrasonic testing is one of the most widely used methods for inspecting
these materials. Recent research has focused on the application of
ultrasonic testing for the non-destructive inspection of CFRP parts. This
study investigates the feasibility of using through-transmission ultrasonic
testing with a water jet technique for inspecting CFRP components.
Additionally, it examines the relationship between flexural properties and
the intensity of transmitted waves in multilayer composite materials. For
this purpose, samples were fabricated from epoxy-carbon fiber using the
hand lay-up method. A through-transmission ultrasonic non-destructive
testing setup with a water jet system was designed and constructed, and
ultrasonic testing was performed to identify defects in the samples.
Subsequent bending tests were conducted to determine the flexural
properties of the samples. The analysis revealed that an increase in the
number of layers led to a decrease in both the final flexural strength and
the average intensity of the transmitted wave, attributed to the higher
likelihood of structural defects And also, increase in reflection, refraction,
and reflection at the boundary of layers in samples with more layers.
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