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Maskiner behover inte vibrera och
skada manniskor!!!
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Noll Vibrationsskador - effektlogik

Visa att det gar!

Valja ratt

Kulturforandring

Maskiner behover inte vibrera och skada ménniskor!

ttttttttttt
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Visa att det gar!

Vibrationssanerade industriella
demonstrationsmiljoer

Prototypresultat fran Steg 2

Maskin Reduktion
Mothall -98 %
Slagghacka -95 %
Mejselmaskin -85 %
Mutterdragare -90 %
Stamp -53 %
Borrmaskin -82 %
Lovblasare -88 %
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Demonstrationsmiljoer

Demonstrations-

miljo

Beskrivning

Maskinanvandare

Maskintillverkare

Monteringslina Volvo CE, Mutterdragare, mothall

D1 Fordonsindustri Finnveden. CP, Swerea IVF
Bilverkstad Bilia Mutterdragare
Arbetsgrupper pa Skanska, NCC Swepac Vibroplatta/stamp
byggen

D2 Byggarbetsplats Betonghaltagning i Extern Tigersag

Goteborg
Gjutgodsrenseri Xylem Mejselhacka
- Atlas Copco

D3 Gjuteri Pulvertiliverkning Hoganas Stamp

D4 Stenindustrin Stenbrott; Avja och Swimpex, Benders Atlas Copco Borr-/mejselmaskin
Emmaboda

D5 Tandvard Tandvard Futurumkliniken Extern Tandvardsmaskiner

PARTOF RLSE

swerealivr




Valja ratt

Vibrationskarta Matutrustning/tjanst

Hogfrekventa vibrationer
15 000 72!“1!)1; o 25000 30 000

Swerea v

Vibrations- . Trycklufts- . Slgende Slag-
stampar Sagar Putsmaskiner | Bergborar spett Rammar Nélhaekor utterd askiner |
Fo 7 F F Fl
| E slz|g|[F|8 (g8

ISO-vibrationer, m/s?
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Vibrationer & 1SO 5349

ISO-vibrationer - Pavisad skadlighet. Regleras av lagstiftning - OK

Hogfrekventa - Pavisad skadlighet = Tillaggsstandard behovs for lagstiftning
—> FOrsiktighetsprincipen till dess

Hanteras av 1SO 5349 Forsiktighetsprincipen

"ISO-vibrationer” Hogfrekventa, transienta vibrationer

s ‘

1y

]

Dk
8

Acceleration (fmfsZ)
30833
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Vibrationsmatning vid héga frekvenser
- MEMS-givare 6ppnar nya mdjligheter

Accelerometer: PCB 3501A2060KG ~
Max acc: 600 000 m/s?

Vikt: 0.15 gram (0.04 gram)

Frekvens: MOjliggor matning upp till 50 kHz
Fastsattning: Haftmassa fungerar upp till 50 kHz
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Vibrationsmatning vid héga frekvenser
- prototyp RVM-10
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Kulturforandring

Vibrationsskadorna minskar

genom att ratt maskiner

‘ Valja rétt efterfragas och valjs
maskin

Forankring

Kunskap om

maskinlésningar

. Probleminsikt

PARTOF RLSE
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Ch WS } |
Problemet Hl — 4—$+M
Vibrationer hos maskiner o - qﬁ _R+M
European Risk Observatory Report e | || o — _I 8
(2008) Die grinders # R
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Metoder att reducera vibrationer | maskiner

Balansringar

AutoTuning Vibration Absorber
(ATVA)

Traditionella tekniker

* Isolering
* Nya koncept
* Handskar

swerealivr




Roterande och forbranningsmotordrivna maskiner
- Balansring eliminerar obalanser
- Valj ratt konstruktionskoncept

swerealivr
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ATVA-dampare (AutoTuning Vibration Absorber)
Mejselmaskin

L6 pomme . ] Expected operatingrange ..

1,4 Aoooi N | T —
£12 v TN T
£ \ s
.E. e \ ' """""""""""""""""""""""""""
€038 N S S S S —
e \ NN

\ :
$ 0,6 +- e . i
£ i .
o N .
20,4 Lmmmmmme N i S T E——
(] ~ —
- : | — —_—
0,2 o T -
0 T : T L = -== T

15 20 25 30 35
Frequency [Hz]
==A: Novib. isol. == B: Fixed TVA  +::- C: Linear TVA = =D: Nonlinear TVA
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Maskiner | projektet

Borrmaskin

Tandvardsverktyg

Mutterdragare - stor
Mutterdragare - liten

Mothall
mutterdragare

Vibroplatta
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Mejselmaskin

- Infort ATVA-dampare

- Vibrationer 2,7 m/s?, (20 m/s? befintlig)
- Halverad vikt

- Effektivare dammutsug

- Battre ergonomi
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Borrmaskin

- Infért ATVA-dampare och justerbart handtag
- Nya maskinen ger 3 m/s? istallet for ca 18 m/s?

swerealivr



Vibrationsisolerad

mothallsnyckel

Transient reduktion: 8 000 => 150 m/s2
ISO 5348 reduktion: 13 =>6 m/s2

-4 =
4 \
. L‘ ;
WE o
== ¥ - C | S
<

y.

Acceleration [m/sz]

Acceleration [m/sz]

8000

6000
4000 -
2000

-2000 -
-4000 -
-6000 -
-8000

8000

6000
4000 -
2000

-2000 |-
-4000
-6000 |-
-8000

Blocknyckel

0.1 0.2 0.3 0.4 0.5 0.6
Tid [s]
Isolerad mothall

0.1 0.2 0.3 0.4 0.5 0.6
Tid [s]
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Fordonsindustrin

« Volvo CE
« Bilia Goéteborg
* Finnveden JOnkdping
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Mutterdragare: CP-734

Transient reduktion: 7 000 => 800 m/s?
ISO 5348 vibration: Likvardig 4,5 m/s?

Motor  Rullager

Sviinghjul och koppling Glidlager

| Avel Hylsa

Vibrationsisolator

PARTOF RLSE

Acceleration [m/sz]

Acceleration [m/sz]

8000
6000

4000

2000

-2000 |
-4000
-6000
-8000

0

Original

0.05

0.1

0.15 0.2 0.25 0.3 0.35 0.4

Ombyggd

8000

6000 -
4000 [
2000 -

-2000
-4000 |-
-6000 |-

-8000
0

(W [ b~
Lyl wr Lig ey Law

0.05

0.1

0.15 0.2 0.25 0.3 0.35 04
Tid [s]
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HOoganas - Stamp

- Infort ATVA-dampare
- ATVA ger 16 m/s? istallet for ca 34 m/s?
- ATVA + ny handtagsupphangning ca 6 m/s?

° 9 99

PARTOF RLSE
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Slagghacka

Hoga vibrationer bade i maskin och framférallt
i "vibrationsisolerade” holjet

Resultat:

Hylsholje: Fran 80 000 m/s? till 4 000 m/s?

100k -
75k~
50k-
25k-

U_
25k -
-50k-
-75k-

AWk - T T T e T T T
0 0,025 0,05 0,075 01 0125 015

Acceleration [mfs"2)

100k -
75k~
50k-
25k~

_Ek_
-50k-|
75k
1
0 0,025 0,05 0,075 01 0,125 0,15

Tid [s]

Acceleration [mfs™2]
T
1
T
|
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D2 Byggindustrin

SKANSKA, Boras
Nollnivaméatning

« NCC
. Betonghaltagning i Géteborg

Nollnivamatning, betongborrning samt tigersag
Att gora:

. Bygg om vibratorer och
placera ut pa demomiljoer

. Modifiera betongborr
«  Applicera ATVA pa tigersag och stamp
NollnivAmaétning

PARTOF RLSE
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Forhallande
Fast grus
Fast grus
Fast grus
Medel

LAst grus
LOst grus
Medel

FR85
Ombyggd CA50

original isolatorer Reduktion
9,87 6,00
10,35 5,83
13,19 4,67

11,14 5,50 -51%
4,48 2,07
3,49 1,42

3,98 1,74 -56%
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D5 Tandvard

. Futurumkliniken Malmao
. Lagvibrerande borr och slipmaskiner
. Vibrationsmatningar utférda

Att gora:
. Utveckla vibrationslésningar

PARTOF RLSE
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Vibrationscentrum startas

. Ansvarig: RISE IVF (Swerea IVF)
. Medlemsavgift

. Malgrupp: alla foretag och parter som berérs av
vibrationsskador i arbetslivet

. Syfte: att sakerstélla att verksamheten och drivet
fran projektet fortsatter efter projektslut

VibCentrum -

PARTOF RLSE

Planerad verksamhet

Tjanster

. Vibrationsatgarder for maskiner
. Vibrationssanering pa foretag

. Vibrationsmatning maskiner

. Utbildning

Natverk: seminarier fér kompetensuppbyggnad och
informationsspridning

. Lagstiftning och regelverk

«  Samverkan med andra aktorer pa omradet
Forskningsprojek, t ex

. Transienter och deras potentiella skadlighet

. Atgarder for att minska vibrationsskador, t ex handskar

. Minskade vibrationer for robotisering och andra
applikationer

Omvarldsbevakning
Deltagande i ISO-arbete




Vibrationsstandarden ISO 5349
- Vad missar den?
Mutterdragare

= 10% Impact wrench

—  Low pass filtered, 30 kHz
0.8 - ——a

haw

Acceleration [m/sz]
o
j

1 L L L L L L L L L

(0] 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time [s]
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1SO 5349-1:2001

1 Scope

‘IlIlIlIlIlIlIlIlIlIlIlIlIlIlIlIlIlIlllllllllllllllllllllll.
» This part of ISO 5349 specifies general requirements for measuring and reporting hand-transmitted vibration ¢,
exposure in three orthogonal axes. It defines a frequency weighting and band-limiting filters to allow uniform
comparison of measurements. The values obtained can be used to predict adverse effects of hand-transmitted
vibration over the frequency range covered by the octave bands from 8 Hz to 1 000 Hz.

This part of 1SO 5349 is applicable to periodic and to random or non-periodic vibration. Provisionally, this part of
ISO 5349 is also applicable to repeated shock type excitation (impact).

NOTE1 The time dependency for human response fo repeated shocks is not fully known. Application of this part of
s 1SO 5343 for such vibration is to be made with caution.

v..lIlIlIlIlIIII‘IIII_IIIIIIIIIIIIIIIIIIIIIII_Illl‘llrllllllllll_l‘ll“
This part of ISO 5349 provides guidance for the evaluation of hand-transmitted vibration exposure, specified in

terms of a frequency-weighted vibration acceleration and daily exposure time. It does not define limits of safe
vibration exposure.

eI EEEEEEEEEEEN
Yy peEEEEEEEEESR

NOTE2 AnnexC is concerned with the approximate relafive importance of various characteristics of the vibration exposure
which are believed to produce health effects.

PARTOF RLSE
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1ISO 5349 Filter
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Paverkar hogfrekventa vibrationer >1250 Hz
fingret?

* Modellering av finger med skinn

« Simulering av tryckvagspropagering
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Modellering av fingeravtryck

Thick skin (hairless)

eale papenxy

Epoxyavgjutning, 5 N tryck

- Stratum corneum

Konfokalmikroskop Analyserad yta
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Variant 002k-1b:

Accelerationpuls (Period: 0.01 ms (100 kHz); Amplitude: 10 000 m/s?)

0.02 ms: min. pressure 0.22 bar ~ 0.05 ms: max pressure 0.03 bar 0.06 ms: min pressure -0.05 bar

Fringe Levels
1.000e-02

12000

0.09 ms: max nressure 0.08 bar

8.000e-03
6.000e-03 0.01 ms: max. pressure 0.1 bar

4.000e-03 _
2.000e-03
-8.674e-19
-2.000e-03
-4.000e-03

I

Pressure [MPa]

-1.000e-02 _|

1]
0,E+00 1,E-05 2,E-05 3,E-05 4,E-05 5E-05 6,E-05 7E-05 8E-05 9E-05 1E-04
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Acceleration [m/sz]

0.8

0.6

1_><1O4

Mutterdragare
- Med och utan ISO 5349 filtrering

T

1

~afp—

a

Low pass filtered, 30 kHz

haw

1

0 0.02 0.04

0.06

0.08

0.1
Time [s]

0.12

0.14

0.16

0.18
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Studie 1: Transient vibration from impact wrenches: Vibration negative effect on blood

cells and standards for measurement
Lindell H, Lonnroth I, Ottertun H., 8:th Int. Conference on Hand-Arm Vibration, 1998, Umed, Sweden

i 0,
Peak vibration amplitude, Measured 1SO5349 vibration, Ly5|§ (%) after
Test case (m/s?) (M/S2haw) 15 min exposure
haw. (andel skadade blodkroppar)
Impact wrench handle 15 000 2.2 0.4
Impact wrench socket > 30 000 10 100
Grinder handle while grinding 1000 7.1 0.1

Behallare med blod Behallare med blod

PARTOF RLSE
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Studie 2: Effect of impulsive vibration on red blood cells in vitro

Scand J Work Environ Health 2005;31(4):286-90.
Hideo Ando, MD, Kalevi Nieminen, Esko Toppila, PhD, Jukka Starck, PhD, Tatsuya Ishitake, MD

100
90 r
80 r
10 r
60 -
50 r
40 r
30

+ Japansk-finsk studie
* Roda blodkroppar i provror

| IMPACT HAMMER SIMULATOR

20
10

™~
—_— rotor "hammer” 0
(mass 1,5 kg)

Dam age to red bbod cell %)

i
ANVIL = B — I

50 100 150 200 250 300

Peak acce kration & m/s%)

Agilent VEE Pro
softwara

Blood before exposure

Blood after exposure
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Studie 3: Dandanell, Engstrom (1986)

Vibration from riveting tools in the frequency range 6 Hz-10MHz and Raynaud's phenomenon
Scand J Work Environ Health

Saabs flyplansfabrik — nitar ihop flygplan: nithammare och mothall
Grupp, 288 nitare
>10 ars exponering
1 min/dag genomsnittlig exponering fggggg | |

10 m/s?,,,, Nithammare o W%MMWM
11 m/s?, ., Mothall z oo | | |

50 % Raynaud’s phenomenon

RIVETING HAMMER

—200 0001
BUCKING BAR

200 000 T

100 000+
o

~100 000+

—200 000+

SECONDS

ACCELERATION m/s
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Studie 4: L Barregard, L Ehrenstrom,
K Marcus (2003)

Hand-arm vibration syndrome in Swedish car mechanics °r ] Stoge |
. tage
Occup Environ Med | [ s .
= ol
£
o
« Bilmekaniker — mutterdragare 8 i
£ 0+
« Huvudsakligen mutterdragare approx. 3.5 m/s?,,, E
« 10 min/dag s *r I
. 113 . . _5 _
« Conclusion: “HAVS is common among Swedish car L
mechanics in spite of short daily exposure times. This .
0

underlines the need for preventive measures.” 04 5° 10-14 1519 2024 2529 3045

Years of exposure fo hand—arm vibrations

Figure 5 Prevalence of neurological symptoms in different stages
according to the Stockholm Workshop sccr:e,’ in 801 car mechanics,
as function of exposure time (in years, information lacking in five
mechanics) to hand-arm vibrations. The total number of workers with
symptoms and/or signs at the clinical examination was 184, includ-
ing 20 workers with other conditions that could have coniributed to
the symptoms (see “Results”).
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Studie 5: Govinda R. Reiley D. et al. (2011)
Vibration from a riveting hammer causes severe nerve damage in the rat tail
model, Muscle&Nerve, Volume 44, Issue 5, p. 795-804

Summary: Severe nerve damages in rat tail

Studie 6: Bernesj6 S. (2015)
Vibration screening at Mechanical Industry in assembly line (Impact wrenches)

Summary: 33% HAVS prevalence from mainly impact wrenches

Studie 7: Gerhardsson L. (2018)
Vibration screening at Mechanical Industry in assembly line (Impact wrenches)

Summary: 33% Raynauld and and 70% nerve injury prevalence from
mainly impact wrenches
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Vad behover goras?

Maskinanvandare

- Kravstall vibrationsegenskaper vid inkdp. Skapa marknad!!!
- Se till att lagvibrerande maskiner anvands
- Informera om risker

Maskintillverkare

- Utveckla och producera lagvibrerande maskiner. Det gar!!!
- Beakta aven hogfrekventa vibrationer

Regelverk

- Reglera “vibrationsutslapp” pa samma satt som ljud, emission, kemi m.m. (EU direktiv)
- UtOka standarden att omfatta hogre frekvenser samt stétar (ISO 5349)

- Se till att existerande regelverk efterlevs (EU Vibrationsdirektiv)

- Var observant pa skillnaden mellan méatt och uppskattad anvandningstid
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Maskiner behover p=as
Inte vibrera och

skada manniskor! %

(Detalj)

Albin Amelin
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