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MOTION OF LOADING BY STRING WHICH LIE ON NON-LINEARLY -
ELASTIC BASE

E V.l. ErofeeV!, E.E. Lissenkova?
Mechanical Engineering Research Institute, Russian Academy of Sciences,
Nizhny Novgorod, Russia
2Nizhegorodsky Institute of Management,hdiz Novgorod, Russia
erof.vi@yandex.ru

Abstract. The work is devoted to the study of the wave resistance of motion of a load along a string
lying on a nonlinear elastic foundation. In the case of a hard typ®ulinearity, the frequency of
nontransmission and the critical velocities of the load motion are determined, and when passing
through these, the pattern of wave formation qualitatively changes. At a frequency of the source
lying in the noAransmissiorband, a constant component of the wave drag force is found and its
dependence on the speed of the load is investigated.
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CALCULATION OF THE AUTORESONANCE V IBROIMPACT SYSTEM
WITH FLUCTUING OWN FREQUENCY

E Vital y 2K3earge &arendyaseV
IMASH RAN, Moscow, Russia
2Moscow Polytechnic University, Moscow, Russia

Krupeninster@gmail.com

Abstract. A sdf-excited selbscillating vibreimpact system containing a shock oscillator and a
mechanism ensuring the existence of autoresonant-wiigpact regimes of motion is considered. It

is assumed that the eigenfrequency of the corresponding linear oscillabbnates and is a
broadband random process. The problem of estimating this fluctuation on the dynamics of the
system is solved. A technique is proposed for calculating and analyzing such a system for a quasi
isochronous approximation, if the gap is smdlhe method of averaging in vibnmpact systems

and one of the methods of R.L. Stratonovich are used. The necessary parameters of the driving
mode are determined.

Keywords:random vibreimpact process, periodic Green's function, autoresonance, impastpha
impact pulse, fluctuation correction, spectral density.
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- o
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const .B@%)
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tcjH]dz @& a+tn .56 K Ists ftcdosHdIs ¢ Stcy BtsSO Odzd ¥ ,
ss2 yde sfmisd

rp W 40 >3§ B2 ).
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Hsf sdzdzd s j dz/ des? L OGjtedBdiIsdL Jtetseo Odadzets? L tsdgr orf Mts¢C
toj ekdzdtelz j d3" &3 Htctsmij dzj &3 d GBteOlsder d3 ¢ zOf Odetsd3,
ddzmstclz Bzt ® ot ftsdztzyj?2. rteshmjd d tBteOlsd 2
EmMddzdlsj dz¢ detse s yd dzd dzH 16 O.

sdzt yjor g ffddgee@RsedHtcOo d&zd yi MSd2 Emdddlsd dz@ , tcj G
LsdzO o MsCsets HOodzj dzdvV, GdHESHESMM] dz@, B t.OIs d

PNEUMO-HYDRAULIC C YLINDER WITH CAPACITY FOR
REGULATION OF POWER MOTION SPEED

E B. L. Salamandra, G. N. Orlova
Mechanical Engineering Research InstitutéhefRussian academy of sciences, Mos¢Russia
salamandra@recuper.ru

Abstract. The scheme of thneuno-hydraulic cylinderis presented. @e can bange the speed of
tool power motion to creeping speéd the pneuno-hydraulic cylinderdue to introducing of

additional sealing higipressure zone connected to hydrachamber by means of
controlledthrottle and backpressure valve. Throttle armhckpressure valvare installed in the

face of booster cylinder rod.

Keywords: pneumehydraulic booster, regulation of power motion spedigh-pressure zone,
throttle valve, baclpressure valve

1 dzj o 3G dHtets Y c[dchdthGr sB M jydo O I€ jo rf fipteC tisjs dassfifdf ds
dzj Btsdz! hsd3 j ¢ f4ted d3dd h 4 dzd (. Clsts fsLodwjls dfr
cCtsteslsC dr e BJndZBdZBGdQan dn sfjtOydvw sdf © L
o' teBCd dLHjd&J?2 dL ddmksO. RL eofMmjr fjtjyudmc
dzp ZOCEsftedWwisdts? HJdZOBIS B2 ftesyj Mno. [Jj&zs o
fzOdMBdRsdE Itk dd &dns0 ftsdmisHdls MtjL &GOl
or TSHoGS] Lojdts M (zOmMsdsd, dOSBHWM! §6H Hj
co' Mt dzd@Og flsckj. dzdzO™ o {Ists?2 ftkyddsj ! dzjteedw ¢
BOMmMmr 2O o dzzlstcj dadzj @3 d dzd dzOtclzy desdz Lk tstoj . Clsts
H dz2Od3d ud MS dJ ZOoctokzL €d dzO CtdmlstelzC yds 9 YJ dzts
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HAMMERS AND BREAKERS 0
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Abstract The procedure for measuring the impact energy of electric hammers and breakers,
developed by Th&uropean Power Tools Association, is discusSdte method for shock pulse
energy measuring, equipment for it and power tool testing proeexte considered in comparison

with the national standard GOST 551622012 and the "UIPWAM" system developed by
"UDARMASH". The possibilities to improve the procedure and increase the accuracy of
measurements are marked.

Key words:electric power toolssingle impact energy, measurement technique, Him®pean
Power Tools Associatigproposals to improve the procedure.
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(2) single impact energyi energy content of the first impact impulse shock waemerated when
the beat piece hits the connection end of the test rod
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22RLBjtedlsj dz dzOW Mdflsj BO d SOdkdJrtesa SO dL &Bjtedls, d
RL3J todIsj dzv dzOW md Hlsisggd § He g ZOMmadz02. a0 twifEhistsdls
L Bjstetsd dzfjlstezBj dzls © ( BsdzslsCO), o f Obtetsdz Sttt
Bjlstsdzdztsets BzsC O, Isjdzal saRj stedyuj MSsets kfddzdlsj dzw
(4.2) A test rod with a tool connection end as recommended by the manufacturer shall b@rusadamers with a
hexagon tool hol der , the diameter of the test rod eq
recommended that there are no steps along the entire length of the test rod. To ensure a central impact, the connection

end of the test rod shall be convexthva radius of maximum 100 mm.
Test rods shall be made of steel such as 115 Cr V 3. E

In the area where the strain gauges are applied the test rod shalidhaaene hardness over the whole cross section.
The Young's modulus of the test rod is fixed at 210 GPa. Calculations shall be done with a constant Poisson's ratio of
0,29. The value of the density is given as 7 850 kdfirevelocity of soundin steelis 5 180nvs.
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SDSPLUS (TEC) 10 600 150 (M stetsMmisy 5180aBE M) C s WWdyc
1 &z ©Mmfi) 8280
SDSTOP (TET) 14 600 150 (4.3) The concrete block shall have the minimum
dimensions 800 mm x 500 mm and 200 mm in height and
SDSMAX (TE-Y) 18 800 200 a compressive strength from 40 N/men50 N/mm.
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(4.4) For signal conditioning a DC strain amplifier shall be used. Theffdtequency {1 dB) of the amplifier shall be

at least 100 kHz. If the amplifier has a eoff-frequency of more than 100 kHz, the bandwidth shall be limited to 100
kHz with built-in or external analogue lepass filters (minimum 4th order and Bessel characteristics are
recommended) to keep the signal eolew. Voltage supply: te bridge supply voltage shall be 5 V or higher with an
accuracyoNO, 5 % during the measurement.

Data acquisition: scomgrteriwithgtleash 12 it rédoluionMHz A/ D
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(5.1.5)The test rod shall be properly earthed.
NOTE It is recommended using ribbon cable farteing the test rod.
Only shielded measuring cord shall be used
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Cdzj ecdw EZHOLHOC S EEHEdy s Isiw  fklsjdk $tsfe j dede A
sBteOL ytso' n diite, M Colsster i3 dBy des B" dzts B' M
Bsy dets kS OdzdBtetso Okt Isjdal skfmddzdlsjdzr o dL dgjted
WsteBz OB (2) d (3J); dztizO fisdsd@j dsth) v tc pus de'tsls Ols  d L
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[isBHdSO [ fjHEZOCO I MdjHbkshjj tjhjddji LI
(4.5) The test rod shall be validated with the applied
To validate the measuring chaiine kinetic energy of a drop weight, which hits the test rod, is compared with the
impact energy.

For that purpose a dedicated drop rig shall be used, where the drop weight is properly guided, either accelerated by
gravity or by suitable drives (e.g. prassd air). The impact velocity and the recoil velocity of the drop weight

) shall be measured with suitable equipment (e.g. laser light barrier) to a maximum allowable uncerteifity of 1
of measured velocity. The recoil leeity of the drop weight shall be measured before the reflected wave in the rod
arrives at the connection end.

Note. If the drop weight rebounds after arrival of the reflected wave at the connection end, the recoil velocity is
consequently regarded to bero.

The applied kinetic energy of the drop weight should be chosen close to the expected value of the impact energy the
velocity of the drop weight being (10 N 3) m/s. The di
the measureénergy, see equation (17), which includes the complete measurement chain, shall be smaller than 10 %,
otherwise the test rod is not valid.
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(5.1.3) The concreteblock andthe scaleto determinethe feedforce shallbe placedin a way that the operator is able to

run the power tool without any disturbances.

(5.1.4)For machinesvithout vibration reducing mechanisms, the feed force applied to the tool in addition to its weight
shall be sufficient to ensure stable operation. However the feed force shall not exceed 250 N.

For machines with vibration reducing mechanisms, the ferexk fapplied to the tool shall be such that the vibration
reducing mechanism is able to operate as close as possible to normal without permanent overloading.

(5.1.5)During measurement the operator shall stand on a scale or on a similar device, whitlsitidécactual value,

to ensure that he can control the feed force. The average feed force during the measurement shall be reported.

(5.2) The concrete block shall be prepared by a hole to the diameter of the test rod to ensure a proper guidance during
meaurement. Thaoleshallbebetweerb to 10 mmdeep
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(5.2) The test rod shall not be stuck during the measurement.
Place the power tool with the inserted test rod into the prepared hole of the concrete block. It has to be ensured that

there will be no bending moment due to the feed force,usecatherwise the resulting friction at the tool holder would
falsify the measurement.
(5.1.3)Ensure that the power tool, respective the test rod, is placed orthogonal to the surface of the concrete block.
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4. [BOBBCO tjLbd sOso dMy  IsOdzd 2

(5.2) The recorded length of data acquisition shall be at least 3 s and at least 75 impacts (for hammers with
low impact frequency).

(6.2) The impact timé is here defined as the time between thgifb@ngs of the first compression wave of

the impact up to the beginning of the first reflected wave and is hereafter called evaluatitin time

In a first step the evaluation limits andt; of have to be determined out of the measured signal. Therefore
two straight lines along the flanks of the waves should be created, whereby the lines have to meet the waves
both at 30 % and at 70 % of the maximum amount. The liésdt; are defined by the intersection of the

line and the time axi§:.

The offsetvalue which has to be subtracted from the signal within the evaluation time is calculated from the
average value of the signal within the time ramgeTor.= (o T 1500€S) - (to T 50€S).

Since the corrected signal differs from the original signalabse of the offset correction, finally the
evaluation limitgo andt; have to be determined once again in the algorithm.

If the reflected wave could not be clearly identified (for example superimposed impacts) the evaluation time
is limited by 0,% T..
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