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Two aspects of MTM (Methods-Time Measurement)

Organization
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MTM process language Assignment of non-profit industrial association

= Integral description, quantification and design of = Dissemination and R&D for MTM
human work (labor) to set work standards = Globally uniform trainings and certificates

= Fundament to calculate ressources
= Globally accepted and approved performance and
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education standard MTM ASSOCIATION e. V. / One-MTM
MTM norm (standard) performance is accepted Training, software, consulting, research from a
globally and appreciated by social partners! single source!
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Work measurement status quo vs ergonomic
standards

In a competitive economic system productivity is a key
driver.

The ISO 11228-1/2/3,1IS0 11226 and ISO TR 12295
establish ergonomic recommendations for different
manual handling tasks, repetitive movements and
working postures. Work-related musculoskeletal
disorders arise from a complex interaction of events that
may accumulate over time.

Is Work Analysis sufficient to (re-)design efficient work
systems (e.g. assembly line) in full compliance with
recognized ergonomic standards?

I:TE Partner of MTM ASSOCIATION
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) Time types that are usually
Order/Standard Time 0 determined with MTM

[ Time accroding to ISO TR 23076
| | (can be determined with MTM)

Order Time structure (Time Structure Scheme)

Set-up Time @ thr:] I';“e G
1
N
Time per Unit @
]
(=]
'---- ------15
Q
(=]
Set-up Set-up @ - i @ 2
Basic Time tp Allowa I Time Basic Time Allowance Time IE
I =
I | I I o
2
Ergonomic allowance tae Objective allowance @ Personal allowance @ E
s
=1
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Standard Time setting process

PN
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Justified
invest?

Design of a
standard working
method

Standard
Performance

(abstract from ISO TR 23076)

Planned
production
(vol/mix)

ISO 11228
ISO 11226

@ +No

Work
measurement

g Basic Time (T))

Organizational
solutions

@ Task assignment
—> & Work

A

Organization

Worker
No saturation

Cycle Time (T,)

(intensity)

(duration)

- ;
@ Biomechanical P
Load measure
(ixf)

=)

Ergonomic Work 4 High
Allowance (EWA) Risk

Standard Time
(Tstd)

Core content of the
ISO TR 23076

Yes
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Step 2: Work Measurement

The definition of the Basic Time is built on the Comparison among different work
concept of standard work performance, strictly performance scales

related to the much-discussed fair day’s work.
The standard work performance represents an

effort level that could be easily maintained year in REFA MTM BASIC WF B3l BEDAUX
and year out by the worker with average physical 100,0 9.2 90,1 9.0 63,2
capabilities without in any way requiring 105,0 1000 94,6 83,0 66,4
him/her to draw upon his/her reserves of 111,0 105,7 100,0 87,7 70,2
energy. Working at standard performance brings 126,5 120,5 114,0 100,0 80,0
the worker to get to the end of the fair day’s 158,1 150,6 142,5 125,0 100,0

work without an excess of physical stress.
Source: IMD technical report
The choice of a well-known level of standard

performance is crucial for the process of designing
safe and ergonomic work systems, especially as far
as the upper limbs risk evaluation is concerned.
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The MTM Norm Performance (MTM Standard Performance) of 100% is described by
the MTM developers as the

1

MTM Standard Performance

performance level which an average trained person
can render in the long term without work fatigue.
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The MTM Standard Performance is also called , prototype meter for human
labor".

© MTM ASSOCIATION e. V., MTM Hungaria Egyesiilet 8



Step 2: Work Measurement
Most adopted Work Analysis techniques

Methods-Time Measurement (MTM)

Stop-watch makes use of performance rating to ensure MTM directly provides the basic times, without the need to
that times calculated are times for 'an average qualified rate the operator’s working performance and, even more
worker' to carry out the work being measured. Since this important, without the need to observe. This is the reason
average qualified worker is not actually observed, why MTM is strongly recommended for designing and
performance rating is used to modify what is observed and  planning a new work system, making possible a
thus convert it to 'basic time'. preventive approach to ergonomics. -
RO, AA 20 35 50 z
Easy loose AB 30 45 B0 c
- i T =
Stop-watch procedure Example Example (MTM-UAS technique) ™ e ol 5
Hancful ~ Japrox AG 40 65 a0 [ =]
- AH % 45 55 w
Stop watched time T, Stop watched time T,,,= 100 E
Rated Performance P Rated Performance P = 90% MTM-UAS datacard: _ %
Standard performance P Standard performanceP = 100% mlslals ;
Code TMU &
Basictime T, = T P Basictime T, =100x 929 =90
asICHme 1p = TowX P asctime 1y e 9 Get & Place a screw to target and engage thread AF2 65 rE]
First motion to fasten the screw ZA1
Further motions to fasten the screw ZB1
TOT

© Fondazione Ergo-MTM Italia, MTM Hungaria 9



Step 2: Work Measurement

The Iso standard 11228-3 sets the Statistics of action duration @MTM norm

maximum number of actions at 70 performance, (1 sec = 27,8 TMU)
Technical Actions per minute.

—————————————————— — T 100

Considering the durations shown in the
picture, the average duration of one

——————————————— - 90

action @MTM norm performance is in the | 80
range of 31-35 TMU, equivalentto1,2s | ® R
and generating a frequency of 50 Real ey

Actions per minute (equivalent approx. to
87 Technical Actions/min).

Percentile

MTM norm is a good starting point ...
but it’s not enough!

1

mtm_ Partner of M1m AddUvIAIIUN
L.d

05

6-10
11-15
16-20
2125
4145

=)
e
w

51-55
61-65
71-75
81-85
91-95

26-30
36-40
56-60
66-70
76-80

-

t Duration of real actions (TMU)

101-105
116-120
141-145

126-130
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Work measurement is not enough

In the previous example, the basic time to fasten MTM-UAS analysis

manually a screw with 3 motions is 90 TMU. Let's Code TMU
cal_cu!ate hov_v many screws _could be fastened in 0ne ;. g place a screw to target and engage thread  AF 2 65
shift in a typical manufacturing plant: First motion to fasten the screw ZAL 5
Gross shift time = 480 min Further motions to fasten the screw 7ZB1 10x2
Net working time = 420 min TOT 90

Cycle time per unit = 90 TMU = 3,24 sec
Targeted production = 420 * 60/ 3,24 = 7.778 screws

Do you think this would be safe (physically and mentally) for a human being?

Even worst, if the operator had to get the screw from the work area and place it to a
position above his head level (awkward posture)!
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Traditional Work Analysis is NOT ENOUGH
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Analytical language to describe working Direction of movements is missing

MTM is the best work analysis solution, but we
must consider further factors

method Postures are neglected

Recognized as a global standard (body and upper limbs)

Standard qualification procedure
(One-MTM network) Motion frequency is not considered

No need to rate work performance
(objective)

Supports Work design
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Step 4: Biomechanical Load

There are three factors that generate load: (1) physical factors like standing and use of force, (2) mental
and cognitive factors like mental strain and eye strain, and (3) environmental and work factors like poor
lighting, noise, and heat.

Load results from the intensity and duration of the work and the working conditions in which it is
carried out. The load describes the objective demand of work, which is to be fulfilled in a period. It
is independent from the individual who performs the activity.

Classical load e hIndivid_ua_l
and strain task/environm characteristics, Strain Limit Value _
it abilities and g
concept skills =
o
Q
w
w
CEN/ISO - Relevant Risk evaluation =
ergonomic Load situation characteristics according to B
- g (e.g. MMH) of the intended traffic light -
risk assess. user populat. scheme =
=
]
o
EAWS Losr e siion Relevant <cores for all Risk evaluation r:1
ergonomic (e.g. MMH and characteristics stressors according to =)
> T Action Forces) of the intended modes per traffic light
FNSK analysis user populat. scheme

time unit
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EAWS - Ergonomi

Page 1

(GEELED)

Assessment Worksheet v1.3.6

(ISO 11226)

Page 2
(Section 1)

Ergonomic Asses

(ISO 11228-1/2)

Page 3

(Sections 2 and 3)

Ergonomic Assessment Worksheet v1.3.

c Assessment Work-Sheet

(ISO 11228-3)

Page 4

(Section 4)

Ergonomic Assessment Worksheet v1.3.6
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An allowance is the adjustment of the basic time to obtain the standard time for the purpose of covering the time
spent for personal needs, recover from fatigue, and unavoidable delays. By providing a small increase of the basic time
in each cycle, the “non-productive” time becomes planned and a worker can still be able to complete the assigned work.

The fatigue allowance is intended to cover the time that the worker should be given to overcome fatigue
due to work related stress and conditions.

Step 5: Ergonomic Work Allowance

Traditional single motion allowance Ergonomic Work Allowance (EWA) model (ISO TR 23076)

FORCE EXERTION OR

WEIGHT . .
Basic Body TRUNK AND UPPER LIMBS SRR o Standard Time of each workplace e Apply EWA Model in each workplace
Posture | POSTURE 02Ke. | 210 Kg. [10-20Ke ltﬂ 25 K| .

‘ 201 o

| [ ALLOWANCEIN % \ Allowance Time
e e 2 B 0, S0 S20% S0% S0 S0 S0 SO

: : - e e = | Ergo Allowance %
[1] A TRUNK AND UPPER LIMBS IN NORMAL (&) -

| © POSTURE s 67 = & M -

| S ON 1 | |
%J STATIO! JARX VTRUHK R ‘ | 3 g 5 O o
E: | B TRUNK AND UPPER LIMBS IN AWKWARD | ‘ ‘ F =™
®| | POSTURE; STATIONARY TRUNK i R LA s 7 3 &)
‘ | ; \

[2] | A TRUNK AND UPPER LIMBS INNORMAL | 5 | 5.0 | 1042 | 13-17 Q «
‘ | POSTURE; STATIONARY TRUNK ‘ i | [ - a

| = il | | | |
f) [ B TRUNK AND UPPER LIMBS IN NORMAL ‘ w | -~
9| POSTURE; MOVING TRUNK e P e j B P . S S SR
£ ‘ :
2 | € TRUNK AND UPPER LIMBS INAWKWARD | 1 |15 1alis_18l10.23 -
[= POSTURE; STATIONARY TRUN ‘ = ] :
|%| 3RO IIRERS L

| D TRUNK AND UPPER LIMBS INAWKWARD | o | oo o o o E‘ia‘SE‘w‘&5‘97‘ss‘w‘:‘ﬁ‘m‘m‘w‘%‘m‘m&‘m‘m
l POSTURE; MOVING TRUNK 2 i WP1 WP2 WP3 WP4 | U 20 clzisislalslesi@lsinlmlels|olelm]e|o

w

& [ KNEELING

12 13-15|16-19 | -
POSTURE; STATIONARY TRUNK

|~ TRUNK AND UPPER LIMBS IN NORMAL

| A TRUNK AND UPPER LIMBS IN NORMAL [ Eap|n
| POSTURE 8§ | 9-10 |11-13 =
| STATIONARY IRUMK . | = | . . I I
1 ‘ ' Basic Tim BIOMECHANICALLOAD
[ B TRUNK AND UPPER LIMBS IN AWKWARD | | as1C e
| Page 1 Page 2 Page 3 Page 4
Header) s 1) Sections 2 and 3) (Section 4)

I:"E Partner of MTM ASSOCIATION

= - S | |
¢ PUSHING/PULLING TROLLEYS OR CARTS | 44 ‘ 12-15 i 16-20 |21-25|
ON A FLAT SURFACE | |

8

| | |
’ x| * POSTURE 10 |u-13| - : ani
lo| N_—’| STATIONARY TRUNK ‘ ‘ | E
z‘ | = >
= N
|%| 52’ | B TRUNK AND UPPER LIMBS INAWKWARD | 14 [1s.18| - | -
n] > |  POSTURE; STATIONARY TRUNK S
S B cralie st e - ! | |
E A FLAT SURFACE, WITH OR WITHOUT s e e &)

l LOAD | | ‘ E
9| | .. SLOPED SURFACE, WITH OR WITHOUT ‘ ‘
z iBies 3 |14- 8-22(23-27|
< LOAD 2 Bttt w WP1 WP2 WP3 WPy E -
S
2| @)

Body Postures | Action Fore Uk vpattive
Work measurement analysis of each wkplace .

=X S o o Work load analysis of each workplace

NOTE: PERCENTAGES IN THIS TABLE DO NOT INCLUDE ANY ALLOWANCE FOR PHYSIOLOGICAL NEEDS

(4%)
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Ergonomic Work Allowance model

60%

55% Exponential

50%

model

45%

40%

35% -
° Overall Evaluation

ALLOWANCE 30%

% 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
25%
(EN 614).
o 0.2 PO
0 B 25 Low risk Recommended; no action is needed
15% Points
0
S 25 - 50 Not recommended; redesign if possible,
10% . Yellow Possible risk  otherwise take other measures to control
° Points the risk

5%

>_50 High risk To be avoided; action to lower the risk is
Points necessary

0%

65 70 75 80 85 90 95 100 105 110 115 EAWS
score

60 65 70 75 80 85 90 95 100 105 | 110
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Case Study - Single motion allowance

Legenda allowance Legenda : Zo bE n_eviewed d
Min/Shift (time) Basic time ergo points Gzr;delmprove
BO0 fr SR p 90
° Ergonomic Work Allowances and
EAWS Indexes are not correlated
500 4 — —
70
MAX
450min © 02 g
il [ n h
w0l ufl o i R e -~ - a = *°
1 il B p 1iin . gl 11° o
inkiln ninlfin il >

. 50 E g
w L R wn -
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) 7]
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200 1 1L E L R L E L L L L L L E L} 30 2
W] e H . Z
" A 20 g
-8
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Case Study -

Lllowance Legenda ® Tobe rg\,iewed Trim Line Project
. . Basic time ergo points M Can be improved
Min/Shift A Good
90
800 F—F———(—(—(——— o —————] . -
Ergonomic Work Allowances
80
? and EAWS Indexes connected
R -~ ' through the EWA model 70
. SNSRI § B oo
. 1.1 | ||
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Case Study - Ergonomic Work Allowance and
rebalancing

"

Trim Line Project

Legenda allowance Legenda ® Tobe rgviewed
Mi fSh' ft (time) Basic time ergo points : gi’;dbf improved
in [
600 S0

Method redesign, different work organization and new line balancing to
evenly distribute the load

80

500 -
70
MAX
a50ming - o i 1P D
400 | I [l I I I B I m I 60
[ M =
=
! " 0 un =
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200 “mimc = a U E o Fr
b % b
w
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200 | me BN | =
m "] L l s
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(-9
100 - | |-E-|
10 =l
o ﬁ i ; Pk S T
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Posture,

Lighting,
Working height

Source: 36th Summer University on Ergonomics
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2. Use MTM to design the most efficient working method and set basic times on a
fair and safe norm performance level

5 key messages

1. Adopt EAWS, it is a comprehensive system to improve ergonomics

3. Adopt the Ergonomic Work Allowance model to balance the biomechanical load
(see ISO TR 23076)

4. Run a Proof of Concept in your factory to validate and share the social and
economical benefit

5. One-MTM network is ready to globally support the transformation
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MTM HUNGARIA EGYESULET
2024.09.20.

BUGYI

o
L)
2024, 09. 20. LJ

08:40 Regisztracio

MTM

09:00 Készintd, bevezetas
Strauss Pierre

OBO BETTERMANMN Hungary Kft., cégvezetd - MTM Hungadria Egyesiilat, elndkségi tag

MTM bevezetés az egri Boschnal

. Standardizalt munka varidansok megalkotasa kormanyoszlop gyartdsoron

. Kormanytengely eldszereles optimalizalasa

. MTM alkalmazdsa 0j projekt tervezésekor

Olajos Istvan

Automotive Steering Column Kft., Folyamatmérnakségi csapatvezets

széllési Akos

Automotive Steering Column Kft., Folyamatmeéamak
- Istwdn a Miskolci Egyetemen szerzett mérnéki diplomajit kivetden folyamatmeérnskként szarzatt

nemzetkdzi és hazai tapasztalatot. Fejlesztési projektjei soran csapataval az MTM-et is hasznalja.

- Akos 2018-éta dolgozik a véllalatnal, 2 éve folyammémékként. MTM-Alkalmazékent az eljdrast

09:45 I A gyartasi folyamat viltoziaskivetése az Audinal
MTM eljaras alkalmazasa a villamos hajtasok termékbefolyasolasa soran
+ A valtozaskivetes oka es alkalmazasanak modszerei az AUDI Hungarianal
+ A viltozdskdvetdst tAmogatd rendszer részletes bemutatdsa gyakorlati példdn kerasztil
+ Jarmihajtas komplexitasvizsgélata és kivetése a PEP” folyaman; termék és folyamatbefolyisolias
Hibe Norbert
) Audi Hungaria Zrt., az ipari mérndkség jarmiigyartasi szakreferense, ergondmus
Gergely Balint
Audi Hungaria Zrt., Ipari mémdk
Makai Zoltan
Audi Hungaria Zrt., Analizismémdk
Nerbert mar 27 éve szervezi a jarmiigydrtas folyamatat, 5 éve az ipari mérnidkség szakmai
koordinatoraként. Termekintegracios IE projektkoordinator.
Balint 2011 &ta az Audi Hungdria jarmidgydrnak ipari mémdkségén a2 hatékonyabb gyartdsi
folyamatok megvaldsitisat segiti, tibbek kizétt a Lean &s az MTM hasznilataval.
Zoltan a SZIE-n Mémdktanar-Gépeszmémak szakon diplomazott. A fejlesztés alatt allo villames
hajtdsok muiszaki komplexitisanak elemzésén dolgozik az Audi Kisérleti Motorgyarté Kézpontban.

Kavésziinet
11:10 Csomagolasi folyamatok fejlesztése a munkabetanitas modszeréve
»  Atlas Copco csomagolasi folyamata a kezdetekkor (kihivasck, megeldanda feladatok].
» A projekt fdbb lépései, dllomasok kézti munkamegosztds, uj/beugrd dolgozék, nehézsagek a folyamat
elsajatitasa soran.
. Eredmenyek a munkabetanitas modszertanaval.
Holdampf Gabor
Atlas Copco Hungary Kft, Operations manager
Takacs Jozsef
Atlas Copco Hungary Kft, Folyamatfejlesztd mérnak
- Gabeor a SZIE-n gépeszmerndki, a BME-n MBA vegzettséget szerzett. Termelés &s mérndkseg
vezetikeént a Lean és six sigma mellett az EIE képzésen szerzett tudisanak is nagy hasznat veszi.
—  Jozsef Gydrben és a BME-n jarmimeémdki diplomat szerzett, Az elmilt 10 évben termelési
villalatokndl lean menadzsmenttel, és folyamatok fejlesztéséval foglalkozatott.

ED

A termelesi szervezet atalakitasa a potkocsik @ peldajan keresztiil (Transforming the
production organization by using the example of the assembly of semitrailars)
. . MTM bevezetése, bevezetés gyors sikere és termelékenység nivekedés,
. Kapcsolodo szerevezesi intezkedesek, szervezeti valtozasok
Sascha Kwiecinski
Briiggen GmbH (Member of Krone Group), gyarigazgats
Michael Leigers
Briggen GmbH (Member of Krone Group), Miszaki folyamatiranyitasi vezetd (Technical Processing director)
—  Sascha vezetckent szamos sikeres mindsegi s miszaki folyamot iranyitott. Az elmalt években a
termelési folyamatok automatizdlasara fokuszal. Az MTM hasznalatit sikerként értékeli.

Vezetdként a gydrtmany- és gydrtdstervezésdrt, miiszaki folyamatok irdnyitdsdért felel.

Partner of MTM ASSOCIATION

Gyakorlati
megoldasok

hasznalataval

- Michael ipari mermnakként diplomazott, majd folyamatszervezési és beruhdzdsi projektekst vezetett.,
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Industrial Enginearing at Audi Hungaria Vehicle Plant
»  Presentation of actual and planned IE system
=  HWP cloud-based IE systern details
+  Planned usage of MTM-HWD (Human Work Design)
Gergely Balink
Audl Hungdria Zrt., Industrial engineer
- Graduated in Blectrical Enginesring at BMF (teday Gbuda University), gain
experience st Nokia Komdrom and Phillps st Gydr.
- Since 2011, at the IE department of Audi Hungéria automotive plant he is
implernenting mone efficent manufacturing processes, by wsing Lean and

S—
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SZAKMAI NAP
A termelékenység novelés
nemzetkdzi standardja

al Standard to improve productivil
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MTM - TIME TO WIN

Figures — Data - Facts

300 6.000

Members from A like . certified MTM trainings
Airbus to Z like Zollner. per year (presence,

b} e-learning, webinar)

5.000 ¢ . =4000

o

Licenses for the MTM | “Projects to improve
software TiCon with competitiveness
approx. 25.000 users |
worldwide

" © MTM ASSOCIATION e. V. , ' \ﬂu

i

200

Company agreements
for work standards and
remuneration

2.000

Person years of
expertise in consulting
and engineering
services
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"3 Partner of MTM ASSOCIATION

TIME TO WIN

Member companies
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Further references
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Dunajcsik Zoltan www.mtm-hungaria.hu

International Master MTM/EAWS Instruktor
Chairman General manager

MTM Hungaria Egyesiilet MTM Productivity Kft.

mtm.org

+36 70 426 8019
zdunajcsik@mtm-hungaria.hu
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