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Complex Planetary Gear Train for a Plug type
Passenger Door
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ABSTRACT

Since plug type passenger door has two motion modes, power transmission unit
must be capable of plug-in or plug-out, and sliding mode. Complex planetary gear
train is proposed, which is composed of two 2K-H, 1 type planetary gear units. For
the proposed complex planetary gear train, ranges of addendum modification
coefficients which would not lead to interferences is analyzed, and optimal addendum
modification coefficients among these ranges which generate the maximum efficiency
are presented. Based on the interference, efficiency and torque ratio analysis results,
complex planetary gear train is designed and manufactured.
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" Fig.l1 Two motion modes of a plug type door
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Fig.2 Complex planetary gear train for a plug type door
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Table 1 Two motion modes of complex planetary gear train

mode input output fixed speed ratio
=

mode 1 c c I, I i, = R 2l

(plug-in or plug-out) ! 2 L 12 1 Wy ( 1+ Z )
Zgo

mode 2 . wq _ Zgtzp

(sliding) c r s, S, 12 |ig = =

sliding @ Zn

RE 12 84 29 Aol(c)l WEY 707t dAs 42 Ea 9 R I ok
TFE THIRI, B= 28 24 19 YUl WEV} A Hol &% ol 5L 5
Pt gt webd 24 19 Frloj(m)dle YEJ dAdd.
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Table 2 Specifications of complex planetary gear train

number of teeth cutter pressure
element module gear type
sun gear | planet gear |ring gear angle (degree)
element 1 14 28 70 20.0 0.75 spur gear
element 2 14 28 70 20.0 0.75 spur gear
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Fig.3 Modification coefficient range of complex planetary gear train
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Fig.5 Theoretical efficiency of mode 2
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Fig.7 torque ratio(Tx/Tc1) in mode 1
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Fig.9 torque ratio(Tsi/Te1) in mode 2




2= 244 1¥8E E3Y d¥ L7y ENTY/To) Y ZFE Figds e, &
€7 yioses Agg #et £ 22 19 To/Tads $48 49E 29,

4. E§#47101349 4%

ALY EPFHP7I1gA AP AN, &84, dLEAY HHNEAAE o] 884 Figl0%
Zo] el B2 &YEY UEVRAE AZsAd. A EFFHA7AFNE RE 15 22
Eased e 2YPsA g3 8% FFS 2AAH

Fig.10 Drawing and photograph of complex planetary gear train manufactured
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