Finite element analysis
regarding the propagation
of transient vibrations from
handheld equipment

The sample measured is a replica of the skin on a fingertip. In this case, the
difficulty of holding one’s finger absolutely still during the measurement
necessitates using the indirect method of measuring on replicas. The
objective was to obtain information for simulation of microgeometry of skin
to be able to create a simplified virtual model. The model was going to be
used in finite element analysis (FEA) regarding the propagation of transient
vibrations from handheld equipment, such as impact wrenches and chisel
machines, through the skin to the nerves where damage occurs. These
vibrations can cause a medical condition called “white fingers” which is a
common work-related health problem.

Before this government-sponsored project, the microgeometry of skin had
not yet been characterized for this specific purpose. This project’s main
objective was getting detailed information regarding skin's microgeometry
over a large enough area to be able to draw general conclusions for use in
further investigations.
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B Measurements

Overview of skin with the measurement area depicted inside the rectangular
blue arid.

2 CASE STUDY FINITE ELEMENT ANALYSIS REGARDING THE PROPAGATION OF TRANSIENT VIBRATIONS
FROM HANDHELD EQUIPMENT



pm

-25550 3
-25600 4
-25650 4
-25700 5
-25750 4
-25800 4
-25850 1

25900 5 ——
25950 1 =
-26000 4 c
a

-26050 m
(%]

-26100 =
-26150 3

-26200
-26250 4
-26300 4
-26350

WL 6S0'0

0.0568 mm

5x9 mm Extended measurement.

Example of an evaluation of the sample’s geometry using SensoMAP
advanced contour module.

B Conclusions

Using the confocal technique, the 20X brightfield objective lens, and
extended measurements, we were able to measure the skin geometry with a
high enough resolution and sufficient reliability to draw general conclusions
regarding the size, height, and distribution of the ridges and lines of the
skin. With this data, we were able to make a simplified model of the skin for
successful use in FEA.

For more information, check the Attenuation of hand-held machine

vibrations. Application of non-linear tuned vibration absorber.
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SENSOFAR is a leading-edge
technology company that has the
highest quality standards within
the field of surface metrology.

Sensofar Metrology provides high-accuracy optical profilers
based on confocal, interferometry and focus variation
techniques, from standard setups for R&D and quality
inspection laboratories to complete non-contact metrology
solutions for in-line production processes. Sensofar
Metrology offers technology that enables our customers to
achieve real breakthroughs, particularly in semiconductor,
precision optics, data storage, display devices, thick and thin
film and materials testing technology fields.

The Sensofar Group has its headquarters in Barcelona,

also known as Spain’s technological heart. The Group is
represented in over 30 countries through a global network
of partners and has its own offices in Asia and USA.
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HEADQUARTERS

SENSOFAR METROLOGY
Parc Audiovisual Catalunya
Ctra. BV-1274, KM 1

08225 Terrassa (Spain)

T.434 937001 492
F.+34937860 116
info@sensofar.com
www.sensofar.com

SALES OFFICE

SENSOFAR ASIA

Room 102, Building C, No. 838
GUANGJI Road, HONGKOU District
Shanghai 200434 (PR China)
T.4+86 021 51602735

F.+86 021 61400059
info.asia@sensofar.com

SENSOFAR USA
PO. Box 310-361
Newington
CT.06131-0361 (USA)
T:+1617678 4185

info.usa@sensofar.com



