Our objective: the health and safety
of people at work
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Our targeted pu

Harmful effocts‘ ‘
of chemical agents

Harmful effects
of physical agents

Ergonomics, work load
and work conditions
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; ADAMS SOFTWARE |

{27;( Mechanic,Accoustic and Vibration department
( réduction of seat vibration on fork lift truck)

[Tﬁ Machine and Protective Device department

> Simulate falls from heights (ADAMS /Android)

> Improve mechanical device (saw band protector)

= Improve the stowing of truck loading
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MACHINERY AND PROTECTIVE DEVICES

DEPARTMENT

Sl 3 engineers

B> 21 technicians

LB 3 sccretaries

Study and research

~

B> Assistance / Advice

CE - certification

: -

ADAMS Users Conference , 19-20 November 1996



STUDY AND RESEARCH

THREE OBJECTIVES

To guide users in

ONE MISSION the choice of safety

products

To analize, to evaluate, \H
to improve the safety
level of machines,
equipments-and

components.

To guide
manufacterers in the
realization of safety
products

To help the
standardization

LA UGNE PREVENTION I

ADAMS Users Conference , 19-20 November 1996

STUDY AND RESEARCH

Machine safety
(all industrial sectors : woodworking,
metal, food, ...)

. RS Safety components for machines
Technical B> (light curtains, control devices, etc..)

Collective & personal protective
equipment
( safety gloves, shoes, lifelines, ...)

areas

Safety related to handiing
equipments

(stowage of products, lifting
accessories, ..)
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{ STUDY AND RESEARCH l

Some examples of current studies

Safety improvements Study on control circuit diagrams
of band saw machines for persons elevating devices
Development of a heat protective Study and evaluation
glove for protection against of cz m programmer
extremely high temperatures prog

- Falls from heights
Simplified modeling of man /
protective device systems

Safety improvements
in the operation of semi automatic
woodworking machines

Study and evaluation of
double bodied solenoid valves
e ———————————————— ..
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[ FALLS FROM HEIGHTS l

STRUCTURE ~_

SHOCK ABSORBER /

~

LA LIGNE PREVENTION

/

OBJECTIVE

Optimize " Human /
Protective devices "
systems in order to
make them as safe
as possible for
workers.
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FALLS FROM HEIGHTS

( Initial conditions
position of the android
F (horizontal, vertical, etc.)

M position of the attach
point of the harness
(sternal, ventral, central)

M free fall height

M charateristics of the
device protector (length,
stiffness, damping, etc.)

/ Estimate
potential injury

Evaluation of the forces
acting on the body and of the
internal reactions

M segment acceleration
V.2 and displacement,

M joint torques and forces

Z0—=->Prc=s-—-wn
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To model a
"Human / Protective decice"

system”

To simulate falls from heights
with various initial conditions

To validate

the results

To analyse the results of the
different parts of the model

lesion

To obtain human

o . To compare results
lesion laws

with “lesion laws"

‘ no lesion

To obtain a protective device
as safe as possible for workers
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INRS Numeric Model of a
“Human / Protective device"

system

Human
ADAMS - Android

Protective device
ADAMS

-
longe
. "Head / Body" _ All
schock absorber joint joints
. modeled modeled
harness
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l LONGE & SCHOCK ABSORBER l

Ground SPLINE Longe

Absorber effect —_—
2000

Displacement (iN)
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ADAMS Android

“Head / Body" joint modeled

[— Uniaxial fall : body remains
horizontal during the fall.

Revolute

[-— One of the most unfavourable
conditions of fall.

Compare results of numeric simulation
V Torque . M with those obtained from Analytical
model
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! "Head / Body" joint '

Moments §
Stiffness coef.
ROM NZ of flexion
| .
. d | 4 —
Stiffness coef. NZ ROM Angular displacement
of extension
\/
Moments :
Neutral Zone Range of Motion
FS.U Stiffness coef. (deg) & (deg)
(Nm/deg)
Flexion | Extension Flexion / Extension | Flexion / Extension
Cervical
0,43 -0,73 +/-9,2 +/-90

Data from A.A WHITE III & M.M PANJABI “Clinicals Biomechanics of the spine"
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INRS Virtual / Human

Passive Strength Toolset

@ Derived from HYBRID lil Crash dummy

@ Biomechanical data for 14 human joints (3 DoF)

@ May be scaled based on sex, age, and size

M Any combination of joint / DoF may be specified

M Includes both non-linear resistance
torques and motion limits.
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INRS l Examples of results I

Comparison of the upper neck torque
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Advantages of the use of

ADAMS / Android

[Q_A Study falls from heights with various initials conditions
[d Improve the protective device with a better accuracy

M Save time in the improvement of the protective device

-
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