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ABSTRACT

Experimental researches accomplished on the asseted prototype machine, define
a methode to determine unknowed technologically forces. Knowing technologically
Jforces is necesary to prototype improvement, material saving by redimensioning of
elements and saving of energy by choosing adapted electric engine.

The analyse of driving gear of advance slide and tool-holder slide was realized
using finite element method (FEA), certainly involving elasticity of mechanisms

elements.
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1. Introduction

In labs of Strength of Materials and Machines
Parts was realized a prototype machine for
paper-clips. Machine is build by changing gear
drive that exists actually, with oscillatory
washer. Basic diagram is show in figure 1.

i 2 - ‘
Fig. 1 Schematic sketch of the prototype

Notations from figure 1 are:
1. Electric engine

Flange coupling

Reducer

Belt gearing

Toel-holder slide

Walking beam

Foot plate

Advance slide

Oscillatory washer

Oscillatory washer drive achieve a
silent operating of machine, allow grow of
productivity and allow installation of two
working positions.

The prototype operates only with one
working position. The accomplished model is
show in figure 2.
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2. The calculus of stresses in parts of drive
mechanism of advance slide

To determine stresses from parts of drive
mechanism of advance slide was considered
driving force equal with wunit. The drive
mechanism of slide is show in figure 3.

Fig. 3 The sketch of drive mechanism
of the slide

The calculus of stresses in parts of
drive mechanism of advance slide requires first,
separation of elastic deformation from
displacements of solid.

Separation of elastic deformation from
displacements of solid is realized by
transformaticn of the joint from point O into
constraining, and then the mechanism parts are
divided in beam finite elements like in figure 4.

FASCICLE V

Was established the coordinates of
nodes in fixed axis system (x, y) with origin in
node | for three consecutive positions of
mechanism 8 =28",18",8°, and also was

established pgeometrically characteristics of
mechanism parts.

Fig. 4 Divided beams in finite elements

The driving force, unit equal, is considered like
force directly applied in node 1,

Using existent software from
department was determined nodes
displacements and forces at end of beam
elements, for different positions of mechanism
(Table 1).

. Table 1
FORCES IN ELEMENTS NODES
BEAM . Noan: 1 - . ;{2005 2 y
) [daN]\ [daN } [da - cm] [daN ] [daN ] [daN -cm]
1,09 #=28" | -1,05-107 -1,9.107 -1,09 -1,9.10% ~1,53-10°"
1 193 8=1% | 953107 | 954107 103 | -2,86.10° 9,54-107
N 101 =8 | 131007 | -382.10¢ | -101 3,58.107 -5,72.10°
0,86 §=28" -0,68 0 0,86 0.68 4,64
3 052 818 A.88 0 -0,52 0,88 6,17
] 023 8=38" , 0,98 ¢ -0,23 0,98 -6,86
0,85 g=28° |~ -0.68 4,62 -0,85 0,68 -10,0
3 0,51 #=18 +0,89 6,17 -0,51 0,85 -13.20
s 023 =% 0,98 6,86 0,23 0,98 -14,80
082 6=28 0,72 10,0 -0,82 0,72 -15,10
q 0,49 §=18° 0,50 1320 0,49 0,50 -19,70
023 .9=8 0,98 14,80 0,23 0,08 21,60
] 089 @=28 0,62 15,10 0,89 0,62 17,60
5 0,55 6=18" 0,87 19,70 0,55 0,87 23,00
614 6-8 098 21,70 -0,24 0.98 -25,50
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3. The calculus of stresses in parts of
driving mechanism of tool-holder slide

The calculus of stresses in parts of driving
mechanism of tool-holder slide, counting
driving force unit equal, is made for respecting
sketch of mechanism from figure 5.

For this, is made separation of efastic
deformation from displacements of solid
through transformation of the joint from point
O into constraining. The dividing ef mechanism
parts into beam finite elements, and nodes and
beam numbering is show in figure 6.
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Was established the coordinates
of nodes in fixing axis system (x, y) with
origin in node | for three consecutive positions
of mechanism #=62°52°,42", and also
geometrically characteristics of mechanism
elements.

The driving force, unit equal, is
considered like force directly applied in node 6.

Using existent software from department
was determined nodes displacements and forces
at end of beam elements, for different positions
of mechanism (Table 2).

Table 2
i _ FORCES IN ELEMENTS NODES 0
NODE 1 NODE 2
£ A M, F F, M, [grad]
' [@aN] [daN] {da¥ -cm] .| [daN] [daX ] [dat - cm]
0,735 0,741 15,34 40,735 -0,741 -12,36 )
0,492 0,854 17,36 -0,492 0,984 -13,75 52
-0,0398 1,013 20,85 -0,0398 1,013 -16,68 42
0,728 0,748 12,96 0,728 -0,748 7,84 62
0,517 0,879 13,75 0,517 0879 -8,40 Ly
-0,0319 1,013 16,80 0,0319 -1,013 10,712 42
0,725 0,746 7,84 0,729 0,746 4,59.10°* 62
0,504 0,888 8,40 -0,504 -0,888 -1,53.107 52
-0,043 1,013 10,72 0,043 -1,013 -1,5310°° 42
1,04 ~1,09-107 -6,1-107 -1,04 -9,54.10 -3,05.10° 62
1,02 -6,72.10° | -2,77.107 -1,021 -9,54.1¢ 0 52
1,614 -1,80-107 | —4,67-107 -1,014 7,83-107 8,58-10" 42J
4. Establishment of technologically forces Loading the mechanism with unit

by experimental results

Experimental determinations for the driving
mechanism of advance slide were realized

through two transducers (Tl,Tz) mounted in
position of node 5 from element 4.

driving force, was determined stretching stress
o, and bending stress 0,, and also linear unit
defoermations £,,£, .

The results are show in Table 3.

Table 3
I8 N % M, 7
daN £ daN £
ad dulN —_ ! dan - war ¢
o] | e | [4] a-n] | [ 2]
28 082 0,340 0,136.10° 10,00 625 2,98-10°
18 0,49 0,204 0,097 107* 13,20 825 3,63-167
8 0,23 0,096 0,046-107* 14,80 9,25 4,40-10°
The recordings from mounted  and idle running records for each transducers
transducers were accomplish for full-load  were determinate linear unit deformations from

running and idle running. Computing the
diffecrence between full-load running records

stretching and bending, which are show in
Table 4.
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Table 4
e
28 25 2 19 16 13-8
| graa]
&, 12107 8-107 4.10° 2-10° 1-10° 0
&, 12,4810 6,24-10° 4,16-10% | 2,08.10° | 1,25.10% ¢
& 12,24-10° 7,12.10° 4,08-10° 2,04:10° | 1,125.10° 0
& 0,24-10° 0,88-10° 0,08-10° 0,04-10° | 0,125-10°° 0
The linear unit deformations from  cutting moment {moment at mechanism position

stretching, experimental determined, and those
computed from unit driving force, are ploted in
- fig.5.
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Fig. 5 Linear-unit deformations from stretching

The ratioc between the recorded and
computed linear unit deformation & at wire

for 8=19°), is unknowed techologically force:

e
S=B=F =23[daN |
I
Knowing the technologically force, is
possible to make a new dimensioning of the
mechanism elements, that could be builted-up
with more less stifness in comparation with
those from -prototype, because the recorded
deformations at full-load running have little
value. The new dimensioning of the elements in
effect to less stiffness must be maked regarding
the imposed precision of working. At the
driving mechanism of advance slide were

(L.7)
corresponsive position of node 3 from element
2, Loading the mechanism with unit driving
force, was determined stretching stress o, and

mounted two transducers

bending stress ©;, and also linear unit

deformations &,, €,, are presented in Table 5.

Table §
I & N % ~ M, d"r
daN 2 aNW &
d daN =L N - =
lgad] | fean] El jaa-om] | [ 221

62 0,728 0,360 0,17.10°° 7,84 7,55 3,59-10°"

52 0,517 0,260 0,12-10° 840 3,08 3,85.10°

ry) 0,032 0,020 0,008.10° 10,7 10,32 4,91-10°
and idle running. Computing the difference
& s between full-load running records and idle
running records for each transducers were
o determinate linear unit deformations from
ot a stretching and bending. The linear unit
morls deformations from stretching, experimental
PR / determined, and those computed from unit

vt arwt | & driving force, are ploted in Fig. 6.
Fye) e a T“‘*Hé The ratio between recorded linear
FEE T i o unit deformation £” and computed & has

Fig. 6 Linear unit deformations from maximum vatue at =47, resulting:
stretching

The recordings from transducers T}

and T, were accomplish for full-load running

Em
F, ==L =5 540[ daN ]
g!
Analysing the results from
experimental recording, ascertain also for
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driving mechanism of tool-handling slide,
that is possible a new dimensioning of the
elements in effect to less stiffness of the
elements.

In conclusion, the experimental
researches acomplished on the builted-up
prototype, define a process to establishing

References

i1} Abel F. John, Mmtroduction to the finite element method, New
York, 1979

12 Amtec Engineering , (1996} , Tecplot Vesion 7- User's
Manual, Ametec Engineering, Inc., Washington, U.S A,

|3| Bazant, Z.P. , Cedolin, L. (1991) , Stability of Structures,
Oxford Univetsity Press, New York,

|4} Bucutei M., Mitis S., O metadd de analizd dinamicd a
mecaniymelor plane cu elemente deformabile, Simpozimut
international de mecenisme IFTOMM, Bocuresti, junie 1977,

|5] Dimofte A., Orinescu A., Musat 8., Asupra caloufulul
reactiunifor la mecanismele cu leglituri suplimentare, A Il -A
Conferini a specialigtilor In domeniul constructiilor de nave, 24-
26 decembrie 1978,

16] Dimafte A., Reolvareq mecanismelor cu legiturl suplimentare
tindnd seama de deformabilitatea elementelor, Sesiunea §tiinjificd
a cadrelor didactice , Galati, 1981

|7] Bimofte A., Comtribufif la studiul mecanismelor cu elemente
deformabile, Tezd de doctorat,Universitatea * Dunfrea de Jos * din
Galati.1986.

THE ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI

unknowed techmologically forces, in this

situations.

To,kaow the techonologically forces
is nedeed for prototype improvement, also
from look-out of material and energy saving,
by right choose of electric engine.

[8] Kitipornchai, S., Xiang, Y., Wang, C,M., Liew.K.M. (1993) ,
“ Buckling of thick skew plares ", International Joumnal for
Nuniericat Metods in Engineering, 36, 1299-1314,

[9] Orinescu A., Dinamica mecaniymelor este infotdeauna o
problemd spatiald, Zilele Universitdtii Wilhelm Pieck, Rostock,
1977,

[10] Pelecudi Chr., Driginoin Gh., Simionescu L, Algorimmi gi
programe pentru analiza mecanismelor, Editura tebnics, 1982,
[11] Pelecudi Chr., Precizia mecanismelor, Bucuresti, Editura
Academiei Roméne, 1975,

[12) Pryemienicki 1.8., Theory of Matrix Structural Analysis, Mc.
Graw-Hill, Inc, 1968,

[13] Wang, CM. , (1994) ,” Natural frequencies formula for
simply supported Mindlin plates’, Trans ASME, foumal of
Vibration and Acoustics, 116, 536-540,

(14] Wolfram, S., (1991) , Mathematica - a System for Domng
Mathematics by Computer, 2  Edition, Addison-Wesley,
California, U.S.A.

Experimental Research in Relation to Determine Technologicaily Forces
Respecting Elements Elasticity of Mechanisms

Rezumat

Cercetdrile experimentale efectuate pe magina prototip realizatd, definesc
un procedeu pentru stabilirea fortelor tehnologice necunoscute, in astfel de

situatii. Cunoagterea  forgelor

tehnologice

este  necesard  pentru

imbundtdtirea prototipului, atdt din punct de vedere al economiei de
material prin redimensionarea elementelor, cdt gi din punct de vedere al
consumului de energie prin alegerea rationald a motorului eleciric.
Analiza mecanismelor de acfionare a saniei de avans gi a saniei port-sculd
a fost efectuatd utilizind metoda elementului finit, care implicd desigur
considerarea elasticitdfii elementelor mecanismelor,

Zusammenfassung

Experimentelle Forschung, die auf der asseted Prototyp Maschine vollendet wird,

definiert einen methode,

unknowed technologisch  Krifte

zu  bestimmen,

Technolagisch zu wissen, dafl Krifle necesary zu Prototypverbesserung, Material
ist, spart das durch redimensioning von Elementen und von Energie durch Wihlen
sparend, hat elektrischer Maschine angepaBi. Das analysiert von Treibengang von
Fortschrittdia und Werkzeugbehdlterdia wurde erkannt, dafl das Benutzen von

begrenzter Elemenmtmethode
Mechanismenelementen.

(FEA),

verwickelnd

sicher  Elastizitdt von
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