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Agenda L.

EAWS - Brief Overview

EAWS in TiCon - Software Solution

EAWS 2.0 - Research Project
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EAWS
(Ergonomic Assessment WorkSheet)

L=



M
Quote of Voltaire about health L

“"In the first half of our lives we sacrifice our health, to earn
money, in the second half of our lives we sacrifice our money,

to recover the health.”

Voltaire
(1694 — 1778)
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Definition of Ergonomics

@ Definition

Ergonomics

The term “Ergonomics” derives from the Greek words "érgon"
(work) and "nomos" (norm, standard, law).

Ergonomics (or human factors) is the scientific discipline
concerned with the understanding of interactions among
humans and other elements of a system, and the profession
that applies theory, principles, data and methods to design in
order to optimize human well-being and overall system
performance.
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EAWS compatibility to International Standards and
other systems L.

1
e

Standards
Risk Areas CEN ISO

Correlated Combined
single systems systems

Body Postures with low 1005 - 4| 11226 OWAS
external effort

Action Forces 1005 - 3(11228-2 RULA

Manual Mate.r.ial .Handling 1005 - 2 11228-1 NIOSH
(Repositioning)

. . OCRA,

Upper Limbs - high 1,545 5111228-3|  Strain Index,
frequencies/low loads HAL-TV
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EAWS - Ergonomic Assessment WorkSheet

Page 1 Page 2 Page 3
(Section 0) (Section 1) (Section 2 and 3)

Ergonomic Assessment Worksheet v1.36 Ergonomic Assessment Worksheet v1.3.6 Ergonomic Assessment Worksheet v1.3.6

Page 4
(Section 4)

Ergonomic Assessment Worksheet v1.3.6

et sy e f 306,

i pesmo 224

Fop bupv mramars

54 Piaad Qe s 901

Header Action forces

Postures and

Manual Material
movements

Handling

Overall evaluation
Extra points
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Introduction to EAWS scoring system

Jforces (s0f<30 :
Evaluation of static postures
[%] 5 7.5 27 33 50 67 83 and/or high IVrequency movement
[s/min] 3145 16 120 §30 {401 50 trunk s
[min/8h] | 24 § 36 130 {160 §240§320{400 ouration fsmin] = ”’”:g
e (%] 5]75]10]15] g3 150
z in
Standing & walking in alteration, [Am liftings (> 60°) = 10/min [simin] | 3 1451 6 | © | 12 @} 20 | 30
1 M min/ah) | 24 § 36 § 48 § 72 | 96 §130§ 160240
. . standing with support [Standing (and walking)
i Standing & walking in alteration,
EAWS determines a load index (R), | [:]71 [Eimrmeg e 1| s o[o[o[o [

Standing, no body support (for other

. - - - — - - 2 (1 : 5 o7f1{15i2f3f4ie}s
multiplying the intensity score I by | [:p “ffeneee= s — s el elwls
the duration Score D 4o zsfrglyben”if:ﬂd(ﬁo:l ooy ES{?}g::n:i{am“.601 3315 185] 12| 17 | 2]l 30 | 38

R “f Upright with elbow at / abor : 5 /\ Iliszlghtwuhelbowa\laboveshoulder 331 5 18512

level

6| T [uerigntith hands above headtevel | 53 & | 14 | 10

— I x D Upper limb load in repetitive tasks ppe b

Force & Frequency & Grip (FFG) |Basis: number of real actions per minute or percent static actions (analyze o limb) |
Q\' _a %SA = Percentage of Static Actions %DA =100% - %SA
S S
- ) FDS = Force-Duration Static FFD = Force-Frequency Dynamic
power grip/contact grip

GS' = Modified Grip Points Static (Grip x %SA) GD = Grip Points Dynamic

In Section 1 (Body Postures) w;g

(thumb to >2 fingers, finger)

and Section 4 (Upper limbs) & | [oromeomom =
the Ioad indeX (R) iS given strorg pien FDGS = Sum of Static Contributions FFGD

%FLS = Percentage of Static Actions at force level %FLD = Percentage of Dynamic Actions at force level

(thumb to 1or 2 fingers)

Calc Stat Static actions (s/min) Grip Dynamic actions (real actions/min) Calc Dyn
d . tI . th E A WS f Foree NI o[ as [weas| sc [ sa5 [ 30[ 20 [ 10] 5 [of o [ 2] 4 [2 10] 15] 20 25 ] 30 a5 [s40]rro] o Jued] oc
Irec y In e Orlll 0-5 11170010 {0]abc 000:0:1:i2:3:4:7
P j—
>5—20 4 1201 1‘* 0] ab i bc 000:112:3:4:6:9
>20—35 7:5:3{271{1aibic|0i1:2:3:!4:6]|38¢}12
>35—90 Mi8i5{3[2{1laitbib|12:3:5:7:9:12:18
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1
e

M
Overall Evaluation L

The EAWS sheet provides one score for each Macro-Section which is shown in a traffic
light scheme (green, yellow, red) according to the Machinery Directive 2006/42/EC

(EN 614).
0-25 e | -
. Low risk Recommended; no action is needed
Points
N Not recommended; redesign if possible,
: Yellow Possible risk  otherwise take other measures to control
Points :
_________________________________________ the risk
> 50 : : To be avoided; action to lower the risk is
. - High risk
Points necessary

10
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M
Awkward postures of Upper Limb - Example L

Cycle time: 5 s; 2 times per cycle cut the wire with 20 N

Used Aid: Used Aid:

Result Result
Upper limbs Upper limbs
Task 2.8 Points Task 2.8 Points
+ Hand/Arm/Shoulder 3.8 Points . + Hand/Arm/Shoulder 0.0 Points
+ Further factors 0.0 Points + Further factors 0.0 Points
“Duraion  100Points “Duaton  100Points
Total points 66.0 Points Total points 28.0 Points
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TiCon - Software Solution
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Workplace Organization

mic Assessment Worksheet v1.3.6

U EAWS Analysis [ED]

Plant Gender of operator  m fO  |Cpdy height
Line MTM Analysis (Analyst o -y - - . . A, T
%= Criteria EAWS Structure iy Extra points  Jp OIM W Evaluation @ Documents /N Usage [ Text Picture [ Journal
Task / Workplace Task duration [s] Observation |I]:b
DAY = - - :
Result of overall o e chocked A ol take to Input mede: Shift duration (gross) / cycle time -
Sl Vhole Body BNl Postures Forces Loads
O Yelow
|0 ke | Shift duration (gross): 85 Haours [h]
§ 0-25 Points reen [Low risk: recommended; no action is needed B rea kS: - O. 5, HU urs [ h] LU nc h b rea k
§ 22550 Points Jow | POSSIIe Tisk not recommended; redesign if possible, otherw ise take other measures to control
s the risk_ . . . . . . . .
: High risk: to be avoided; action to low er the risk is necessary Woerk organization: Work interruptions are possible at every time (Process is not interrupted) -
Extra points “Whole body” (per minute / shift) Mot repetitive times: - 00 Hours [h]
Adverse effects by working 0 3 8 15 Intensity . . - -
%2 Jon moving objects none middle strong very strong Shift duration (I'1 EtJ : - el Hours [ h ]
Accessibilty (.. entering 0 2 5 s Status
b |motor or passenger . - Aon
compartmont) good | complated | poor | very poor Mumber of cycles: = 430
Intensity x frequency _
Countershocks, impuises, 0 ! 2 s Cycle time: = 60 Seconds [s]
oc |Vibrations light visible heavy very heav:
& 0 1 25 4 6 8
[n] 1-2 4-5 8-10 | 18-20 >20 .
Allowance: 0 %
- A p 3 5 Intensity x duration or frequency.
Joint position
(especially wrist) neural | ~13max | ~23mex | maximal Performance level: 100 %
0od MQ\ 0 2 25 4 6 8
\ [s] 3 10 20 40 60 . .
—DER oo 8 | 1| e 2 Workplace: Free walking on workplace possible -
%) 17 33 67 100
Intensity
(Other physical work load ’ : ° ® Height percentile: 50, height percentile -
0Oe |(please describe in detail) ' '
none middle strong very strong
- = S ] NErTT . Force percentile: neutral [MTM.40.N] -
Bxtra=Jlines 0a~0e |05 00 TG vion 260 5 -
e Fordetals 552 e EXWR Tl
hift Duration and Tasks: Comments / proposals for improvements
scription Formula Result
Real shift duration [min]
Lunch break [min] -
Other official pauses [min] -
Non repetitive tasks
| (i.e. cleaning, supplies, etc) [min] -
Net duration of repetitive taskis (a) [min] =
No. of real units (or cycles) (b)
Net cycle time [s] (a/b x 60) =|
lkile Time [s]
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Body Postures

O EAWS Analysis [ED]

Y Header EE Criteria -E= Workplace organization E EAWS Structure ﬁ Extra points % Olm
Total Body
Ma.| 7 Description | Durati... |Mumber |Freque..| time | posture |

1 Body posture - Standing and walking 1 1
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12

13

14

15

16

17

18

Body posture - sitting

Body posture - kneeling or crouching

Body posture - lying or climbing

—_

14

s
LE)

[ e A iy, A




1
e

M
Asymmetric postures L

Tr'-lnk EFI9|E | Upper limbs | Manual material handling
of Trunk Trunk -
| asymmetry | incline | | incline | Wholebodyt | Fararms | Fingerfor e
~ W
Awloward posture of shoulder (extension / abduction):
¥ ¥ W Durat
uration:
0.0 Percent
é‘ slightly < 10° i slightly < 10° h close to body
Duration:
ﬁ . E . ( 0.0 Percent
Y medium ~ 15° s medium ~ 15 &0% reach
i ﬁc "u?- t.
' [
' Duration:
strongly ~ 25° § stronyry ~ 25° ? 0% reach uration
'?a e 0.0 Percent
-. d -
- extrerne = 30° g extrermne = 30 ‘- Arm stretched Awkward hand posture:
I | : ~ 15:1i = 20° Duration:
\ 0.0 Percent
Asymmetric 1 0 1 3 5 2) 0 1 3 5
Trunk Lateral |FarReach E slightly ~ medium  strongly ~ extreme S E arm
. . ~ ® close 60% 80%
Rotation |Bending 1) c <0° 5° 25° >30° 8 stretched [ oK
T | = 0 1,5 2,5 3 = 0 1 1,5 2
T _g never 4s s >Bs w _§ never 4s s >Bs Hand / arm / shoulder postures (use duration for worst case of wrist / elbow / shoulder)
'}/‘1’," 0% 6% 5% >20% 0% 6% 5% >20% Wrist (deviaton, flex./extens.) [Flhow (nran ein flav /exten< ) Shouldert(flexion, extemign,\abduction) —.
o / 2 pa o
T - \,/ \/ + ﬂ,_’,,f f et
int i dur [ int } dur [ int } dur -~ £, 60" > 60" 8 I A
0-5 i 03[ 05§03 ] 05} 02
Int ity x | Int ity x | Int .'t x If there is awkward and unsupported shoulder posture, multiply the score by 3
roepoms | T BE T W L osw e e
P 0 ! 05 1 : 2 : 3 : 4 P
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Forces II_VITIE

Finger forces Arrn force | Upperlimbs | Arrn force | Upperlimbs | Manual mats
Amount Armou., |[+4& ¥
1x 1x
Amount of force:

Amount of force:
| Amount of force: |

| Amount of force: |

Duration of strain
() static (®) automatic () dynamic

—_— l— —_—

PR
Duration: 100 % Mumber: 1x T\' W \1 \T w w
[] Count as cycle A -A B B +C -(

[] Can be merged with preceding force,

Direction of force

Duration of strain
| () static i® automatic () dynamic
0K
Duration: 100 3% Mumber Tx

[ ] Count as cycle
[ ] Can be merged with preceding force.

| oK

Finger forces Arm/Whole body forces
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Manual material handling

Manual material handling nhs Manual material handling
[] Merge with preceding load to one manual material handling Amount | Leadatbody (< 10em) ~
i - Stable “
Tx e operator -
Mo bandhing o loads Type of load: i‘. Repositioning -
Repositioning Amount:
Mumber: 1x
Posture: () Calculate posture points automatically
Holding Load at body (< 10 cm) v |
0 [] Instable
Q () Set posture points manually
1 posture point o
] Pulling & pushing
4 (short) [ | Two operators C
Ao—o Action: Determine action automatically (recommended) @_v‘
: Pulling & pushing
., (long) [] Count as cycle
Ao—m———o
[ ] Merge with preceding load to one manual material handling
2 Automatically
detect type of load 0K
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M
Result (Overview) L.

M Extrapoints Wy OIM R BIEIOENELE @7 Documents ¢ Usage [ Text Picture i Journal

The work content of one operator lasting 120.0 5 has been analyzed, EAWS method in version E 1.3.6 2024-02-02 with the force percentile MTM.40.F was used for analyzing.

Whole body Upper limbs
A~ Posture 58.5 Points — Task 4.1 Points
+ Forces 23.0Paints + Hand/Arm/Shoulder 0.0 Points
+ Manual material handling 0.0 Points + Further factors 0.0 Points
+ Extra points 0.0 Points . DL;ratlc:n -------------------------------- B'I]:F-’mr;t-s
Total points 83.5Points Total points 33.0Paints

SRl Whole Body [l Postures Forces Loads Extra Upper Limbs
O Yellow _ . N .
O Red |
g 0-25 Points Green |Low risk: recommended; no action is needed
= bbby I = S R S B S S ST S Sy S A S B
g >25-50 Points Yellow Possllble risk: not recommended; redesign if possible, otherw ise take other measures to control
T S (1=
>
o >50 Points Red High risk: to be avoided; action to low er the risk is necessary
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M
EAWS 2.0 - Project Organization L.

= Steering Committee EAWS 2.0
Link with' il 1 repr. from: MTMA (P. Kuhlang), FE (G. Caragnano),
EAWS Technical &2  _ 1=~ 7" VW (M. Haselhuhn ), Leonardo (S. Crocetta)
Platform — Strategic decisions
€ Formal approval = I
ey ol o

Project Management Office (PMO)
Manuela Ostermeier, MTMA e — - e _
Coordination and budget control

Fy

k.

1

|

1

1

|

Core Team :

Individuals responsible for appointed steps/tasks I
|

¥

On Demand external resources (MTMA, FE, SMEs)

i R_esearcher_s and experts Software Development Team
= Biomechanics Experts

: = Individual responsible for
G. Caragnano F. Violante .
. Project Director (Scientific Director) development of TiCon EAWS 2.0
Partners' experts Ll ) (MTMA, FE; funded by DMTMG)
: I\_/Zl)kr;saviggen N M. Ostermeier _R. Sessa / D.
(Expert) Ravichandran (Expert) Training Team
Red team

F. Caruso Huan Xu = Individual responsible for
= INAIL (Italian Institute for (EAWS Platform) (Phd Polimi) development of training material

Insurance against Accidents at Coordinators (MTMA, FE; funded by MTMA)
Work) ) (Prof. Guido Micheli —
= ISO group B Emilia Ambrosini)

= QOthers...

Fy




M
Objective L

Improve EAWS structure to better adapt digital application in the planning phase
to reach high productivity with lower ergonomic risks.

= Transform the EAWS structure to improve its capability to drive method design and to
reduce ergonomic risk from the earliest product/process design stages

= Sharpen definitions and application rules to ease the digitization process of ergonomic
assessment

= Integrate relevant influencing factors to make EAWS the global world class ergonomic
standard for any cyclical industrial type of manual work

= Strengthen the link with MTM systems to guarantee a fair trade-off between productivity
and workers well-being
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What will be the differences?

Current EAWS Prospective EAWS
- Sections - Body Segments
- Extra Points - Neck
- Body Postures - Upper Limb
- Forces - Lower Limb
- Loads - Trunk
- Upper Limb
- Risk assessment per section and a result - Generate a risk assessment per segment
for the whole body and the upper limb and a cumulative evaluation of the risk for
-> we know where the strain comes from, the whole body - More transparency
but not where its effect is released where the potential risk affects the
employee

Whole Body [JBl]l Postures Forces Loads Extra Upper Limbs
= +

© MTM ASSOCIATION e. V. & MTM SOLUTIONS GmbH 22




Ergondmiai Nyari Egyetem - 2026 Budapest

M
Status: L

EAWS Screening Tool (Field Test)

VW Group (work group - partner of the project)

Leonardo (partner of the project)

EAWS User Group Germany

Interested companies
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Questions / Hints?

Manuela Ostermeier MTM ASSOCIATION e. V.

Head of MTM Partnerships Eichenallee 11

Team Leader Digitization & Internationalization of MTM-Trainings 15738GZeuthen
MTM Instructor ermany

mtm.org
+49 151 17111 807

manuela.ostermeier@mtm.org
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