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ABSTRACT
The paper presents ten mechanical diagrams of planetary transmissions

with periodically variable gear ratio. Structural symbols are introduced and
analytical dependence for determination of the gear ratio of these planetary
transmissions. The gear ratio change depending on the drive shaft rotation
angle is shown graphically.
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1. INTRODUCTION

The single-guide planetary transmission 2КН has three shafts going out of the
transmision. The size of the rotative moments, acting on the shafts (without considering the
energy losses) are in certain ratio, notwithstanding which one is static (transmission with
one degree of freedom) or the transmission works as a differential (two degrees of
freedom). It will be more convenient for the theoretical investigations of planetary
transmisions to use the structural symbols proposed by [1], for planetary transmission 2КН
(Fig. 1) and for planetary transmission with gear cluster (Fig. 2).
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Fig. 1. Structural symbol of the planetary
transmission  2КН

Fig. 2. Structural symbol of the planetary
transmission  2КН –B with gear cluster

The obtaining of planetary transmissions with periodically variable gear ratio 2КН,
shaft 1 and 3 (Fig. 1) are connected with closed kinematic chain (link flat gear [2]), for
which structural symbols are introduced, shown on Figures 3 and 4, depending on the
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mechanical diagram. The hinged four-link network is also used. The structural symbol of
VG hinged four-link network is shown in Fig. 5.
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Fig. 3. Structural symbol of flat link gear version KА
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Fig. 4. Structural symbol of flat link gear version КВ
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Fig. 5. Structural symbol of VG hinged four-link network

2. TECHNICAL REQUIREMENTS

Flat leverages, symbols and markings are introduced for creation of planetary
transmissions with periodically variable gear ratio. Dependencies have been shown for the
rotation angle, the angular speed, the driven shaft acceleration and the gear ratio of the
planetary transmissions with periodically variable gear ratio [2]. On the basis of these
dependencies, computer programs for graphical presentation have been done. The
mechanical diagrams, the structural symbols, the marking, the analytical dependence and
thegear ratio graphical expression are shown on the following figures [1].
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c) d)
Fig. 6. Planetary transmission 2КН-КА
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c) d)
Fig. 7. Planetary transmission 2КН-КВ
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Fig. 8. Planetary transmission 2KH-B-KA
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c) d)
Fig. 9 Planetary transmission 2KH-B-KВ
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c) d)
Fig. 10. Planetary transmission 2КН-VG
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Fig. 11. Planetary transmission KH-VG-A
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Fig. 12. Planetary transmission KH-VG-B
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Fig. 13. Planetary transmission 2KH-2VG
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Fig. 14. Planetary transmission KH-2VG-A
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Fig. 15. Planetary transmission KH-2VG-B

3. CONCLUSIONS

Ten new mechanical diagrams of the planetary transmissions with periodically
variable gear ratio have been created, for which the structural symbols have been adapted.
The mechanical analysis has been done and the dependencies for determining the
transmission gear ratio have been shown. The results have been graphically shown by a
computer program [3] .

4. REFERENCES

[1] Balashev, I., 2004, Planetary transmission with periodically variable gear ratio, Technical
University – Gabrovo

[2] Boge, A., 1994, Die Mechanik der Planetengetriebe, Friedr. Vieweg & Sohn, Wiesbaden, 1980
[3] **** MathCad Electronic Book, The MathSoft Electronic Book Samlper, 1994, MathSoft Inc.
[4]. Măcuţă, S., 2003, Elemente de mecanică fină şi servomecanisme (in Romanian), Editura

Didactică şi Pedagogică, Bucharest.
[5] Popovici, Gh., A., 2000, Mecanisme cu legături superioare (in Romanian), Iaşi.
[6]. Artobolevski, I., I., 1987, Mehanizmî v sovre mennoi tehnika, Izd. Nauka, Moskva 1987, tom IV
[7]. Merticaru, V., Popovici, A., Leohchi, D., 1989, The modelling of the synthesis of four-link

mechanism through the harmonic analysis method, Modelling, Simulation & Control B, AMSE
Press, Vol 24, No 1, pp. 19-25


