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Efficiency and Torque Formulas for K-H-V Type
Planetary Gear Mechanisms

Muneharu MorozumI and Satoshi Kisur

K-H-V type planetary and differential gears were subjected to an analysis with .
a view to deriving efficiency and torque formulas, All possible K-H-V type planetary
and differential gears were worked out, and a tabulation has been made of the results
obtained. The efficiency formulas and torque formulas obtained require as parameters
only two quantities, the number of teeth and the efficiency of stationary gear trains,
The results tabulated can be utilized safely without requiring any understanding of

the underlying theory,
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Fig.1 K-H-V Type Planetary Gear

Table 1 Solution by Tabulation
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Table 2 Speed Ratio, Efficiency, and Torque Formulas for K-H-V Type Planetary Gears
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Table 3 Speed Ratio, Efficiency, and Torque Formulas for K-H-V Type Planetary Gears

_.__l/'ll
B '[/B] e ZC - ZB = 1
= / - _ Zc 1
[— o — PO
— 1% \‘:A °T Zs 1+Za>1
770 =T 772
b T
Driver |Follower| Fixed |Angular velocity ratio Efficiency Torque on  shaft
u ] Ma Me Ms Mz
W _ 1 N
ST A O wT O T
We 1 1 hZp Z N2
S C Al BT T A0 | - | Tazaomy sl M| Tggen)h
Ws _ 1+ 7
T S T B *
Al s | C| B=-2<0]| 1~2(1-n)
— 1-Z2(1=7) Z ToZe 7
C D C B y Q / LB .
S A wTx T | Tz s | Tz s M| T
We . _Zs
AL C S| TS "
o= n=1 ZaMs ZeMs Ms ZsMs

4 A W0 T Skl O H BT I A-H -

68



40 [ A e

A4
Mr — /5 Mo = 71 — 14p 14
o fo — 7o s 1 1 Ms 14 Zp(1 — ) ()
Z
B
D, FroEnoRE 7 R 0) 110 A LT
¥ 7}a(io —1) 7}0< 7 1) 7o
) : = (15)
to ~— 7 1+_1_~‘71 14 Zp(1 — 70)
Zz e
w5
BRI ITRIC X 0, (Ze— Zp) =1 ok & [(SERE), CHedE), ARE)] ofa, (CE
Wy, AfEm), SELE) o#iE, (ANE), SHEE), CEE) o4, [CHE), SHEH, A

BE) OB, EAWM,C%D,SE%]D%Q,%iUﬁfW1m~1@uuL0bf
FEEEL, )3, &84 2 OMEREIR A ke, I w—HEE LURT
2.2 K-H-VEIZBhaEEE
KK LR K-H- VIR i s ¢, ool x5 2 7c & =0
fili2s 2 S E R R Ty Lich, ic—o0licBiv 52 fc & oo
DR I NS, VWhY B K-H-VEZEDEEEE: U THO 2B/ onTE LS.
L TH A DS IR OK-H- VHER HERIEOSH & AR ED, ZoBa o4
OBEREL RDLcDHOTERELEEE LTELREBRLS.

Table 4 Solution by Tabulation
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Table 5 Efficiency and Torque

Formulas for K-H-V Type Differenctial Gears
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Table 6 Efficiency and

C

Torque Formulas for K-H-V Type Differenctial Gears
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