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Abstract 

Whole-body vibration (WBV) can cause significant musculoskeletal pain and discomfort among 

aircrew members. To mitigate these effects, various studies have investigated the use of different 

types of vibration isolators. This study proposes a novel spring-based passive isolator designed 

specifically for helicopter pilot seats as a practical and effective solution for reducing WBV during 

flight. The design and validation of the isolator will be carried out using ANSYS and SimWise 

simulation software to evaluate its vibration reduction performance. Once validated through 

simulation, the isolators will be fabricated using a 3D metal powder printer and installed on a 

helicopter simulation chair for future physical testing. This research aims to address the existing 

gap by assessing the effectiveness of passive vibration isolators designed for use in helicopter pilot 

seating. 
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1.Introduction 

Prolonged exposure to vibrations can lead to significant pain and discomfort. One of the 

most common conditions associated with this is Hand-Arm Vibration (HAV) Syndrome, which 

typically develops after extended use of vibrating tools or equipment [1]. However, vibration-

related injuries are not limited to the hands and arms. Whole-Body Vibrations (WBVs) can also 

result in serious health issues [1]. According to the U.S. Naval Institute, there has been a rise in 

reports from aircrewmen experiencing severe neck and back pain due to extended exposure to 

helicopter-induced vibrations [2]. In many cases, the pain was so debilitating that it impaired their 

ability to perform job-related tasks. WBVs have been linked to musculoskeletal pain in the back, 

neck, hands, and shoulders, as well as cardiovascular and gastrointestinal disorders [3]. A 1990 

study at the Royal Naval Air Station surveyed 161 aircrewmen and 310 non-flying personnel. It 

found that 82% of aircrew reported back pain, 42% experienced mid-back pain, 72% had lower 

back pain, and 12% reported pain in the buttock’s region [4]. Similarly, a Norwegian study reported 

that approximately 50% of helicopter aircrew developed low back pain within two years of service 

due to vibration exposure [5]. In a 1998 Australian study, 64% of 131 surveyed pilots reported 

lower back pain, with 28% experiencing it during flight. Notably, 55% said the pain affected their 

concentration while flying, and 7% admitted to refusing flight duties due to the discomfort [6]. A 
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