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Torque Distribution in Differential Gears
(1st Report, 2K-H Type Differential Gears)

Muneharu Morozumi and Satoshi Kisur

2K-H type Differential gears were subjected to an analysis with a view to deriv-
ing formulas for the torque distribution on shafts, The analysis has revealed that
the torque formulas are derivable by using the efficiency formula for the differential
gear, All possible 2K-H type differential gears were worked out, and a tabulation
has been made of the results obtained. The 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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Table 1 Angular Velocity, Efficiency, and Torque

Formulas for 2K-H

Type Differential Gears
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= lo=== »1 = ——
=N ° ZA ws ]+ LO
Shaf&c_ s A . .
= M= 17 “h = (1+Lo)s=olle
Shaft s L shaft a We = (14 6)Ws— W
lo
I
Driver Follower | Direction of rotation Efficiency Torque on A Torque on C Torque on S
a only : i (1+ -~
AS C Sh ft.A %Y . 77=__0{£__&.1)i-)5____A}
! Opposite direction (]+7’Llo)w — (0, .
e T M=o Ms | M= —RE-Ms | M
A c s Shaft € only : 77:(1"‘7231,0)(,()5‘72)[0(1)(: olo
1] Opposite direction (1+Lo)w5_Lowc
a only : 7] {(1"’[:0)(1)5'[0(1)&
C,S | A | o i |15
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Tox1 - el My=———Ms Mcz——-tg'.—Ms My
Shaft A only: +{ - 770+t° 770+Lo
cC | A,S N ite direction | TI=RE=
' Opposite direction (‘]+Lo)w5...wA
A C s All shafts: 77:(772‘){15)(1‘*7%&))(@)\*(;0)0
’ Same direction (1+ (nﬁ- +[o(']+m . .
e P e
5 A C All shafts: n=7L(1+lo)[(1+TUo>QA+lo(7L+loXL}
1 Same direction (770-"@(1‘}%@%'*[0“«8
To=1 n=1 M, = 1+ioM5 M= T+(, Ms M
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Table 2 Solution by Tabulation
TT— | 4 B c D s
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Table 3 Angular Velocity, Efficiency, and Torque Formulas for 2K-H Type Differential Gears
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Table 4 Solution by Tabulation

T— | a4 B c D S
Gear locked wg wg ws ws wg
zZ Zys Z
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Table 5 Angular Velocity, Efficiency,

and Torque Formulas for 2K-H Type Differential Gears

A
M n .
Type 11 B nz . ZA > ZD wsz ——UJD~—A-I'° - -
Shaft S y ¢ (Z.Zc < ZeZy) -1
\ S W = i w .
= LB h = LWp~(l-1)Ws
Shaft A Shaft B Shaft D ZA ZC wD - S)A_..t(_.i'd.).%.
o=Th - T Lo
I
Driver [Follower|Direction of rotation Efficiency Torque on A Torque on D Torque on S Torque on B
a on : ( “‘1)(!0 T )
A,D| 5 | Seraer: o ipg bl bl
f) pposite direction (LO"'1X7Z)[0(,UD"(U) )
. o Moo [ Mo=Thlo My |Meip-DM, M= 227 M,
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Ds| A Shaft S only: 77:%‘{49' a_)n-§g;‘ -Dewst
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n,%1 ' M= o g, | M= 2 M My |Mp=22 Ty
S AD Shaft A only: 772(‘.“1)(10"51‘769%) A =T ST TS S Zy T s
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? Same direction T)o{(—%'a'(lo_’l)wS}
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Table 6 Solution by Tabulation

Gear locked wg ws wg ws ws
zZ A Za Z
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Table 7 Angular Velocity, Efficiency, and Torque Formulas for 2K-H Type Differential Gears

b
Type IV el Y- e Wh t b0
B ¢ | A A ST T Yk
Shaft S n s
A ‘ -
R shote 5/} =" -7 Wa= (1+lo) Ws-lotp
Shaft A Shaft D Wy = (14 Lo )W~ LWy
- | lo
Driver {Follower{Direction of rotation Efficiency Torque on A Torque on D | Torque on.S Torque on B
: Thtwh—(+is
A S D Shaft A only: 77 - _Q_{_J__Ml
! Opposite direction a}\"'(]"'n)lo)a)s 1 2&!9 Zs. T
= = :—B-'.-——J—.
: (47 )k T R (L A B S (L ST A
A D S Shaft D only: 77= Loa)s . Lol
' Opposite direction (1+Lo)a%"lown
DS A Shaft D only: _.._.T(MG"'IO;Q)S“{‘OU)D}
’ Opposite direction T+ io (,L)S—'[o(,UD 7 [o Zan T
720#1 N /VA= O. Ms MD= - Ms MS %:J._z"'Ms
D AS Shaft A only: = (770"'(0)0)3_713% 77°+L° 72)+l° A n:'ﬂo
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N+ '@+'ZEE‘M~.“""MS MSTipMs| Ms MB"’ZA A
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Lo 1
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