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Development of New Manual Transmission for 3-Liter Class Vehicle
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ABSTRACT

New 6-speed transmission for 3-liter class engines
has been developed as Honda's top-of-the-line manual
transmission. To be mounted on different models, this
transmission was given the capability to employ a wide
range of gear ratios and to handle high torque while
keeping its total length equal to transmissions for 2-liter
class. Computer aided engineering (CAE) analysis was
used to improve the gear stiffness in order to cope with
higher power outputs. The inside surface of the case was
made smooth and a force feed lubrication system driven
by an oil pump has been used to reduce oil agitation loss
in order to curb rise in oil temperature at high travel
speed. Much emphasis was put on reducing the weights
of each component, which resulted in a 3-liter class
transmission with the weight equal to 2-liter class. In
order to realize the level of quality appropriate for our
top-of-the-line vehicles, the transmission has been
equipped with a constant-mesh reverse gear and a dual
mass flywheel.
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Table 1  Specification of transmission

Transmission type

Manual 6-speed

Maximum speed (rpm) 7000
fg?;f?&i?ﬁ'e 317 over
1st 3.933
2nd 2.478
3rd 1.700
4th 1.250
Gear ratio sth 0.975
6th 0.770
Reverse 4.008
Final 3.285
Weight; Wet (kg) 67

Fig. 1 Main section of transmission

Fig. 2 Change cable layout

Select cable
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Fig. 3 Comparison of transmission length

Gear clutch

Fig. 4 Counter 1st gear
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Fig. 7 Transmission case load analysis

Before the countermeasure

6.6% down

Load analysis

gobooboobooboobooboobooobooo
goooooooboboobbbbbbbboboooooo
CAE0OO0OU00DOOO0OO0boOOooobDbooobooooo
O000CFrg.9O00ODODOO0ODOOOODODDOO 2ndOO
gbobobobooboooboooobobobobooog
gbooobobooobobotbesbOOboOoonoOobOO
goo

44.0000

gbobobobooboooooooboobooobooboon
obooboomoooboobooboobooboog
0000000000000 00mMOO00OOFRg.10 O
gooooooo

41. 00000000000 O0OO00OO0OO0ODOODbDOD
gboboboboboooboobooboobobobooo
goooboooboooooboobooooooboboboooooo
gbobooooooobobobobooobooog

18 T T T T T
1 1 1 1 1
1 1 1 I 1
1 1 1 1 1
1 1 1 ) 1
16—~ i Bl Fo---= T-mom o i T-m— =
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
— 1 1 1 1 1
g 14 7-"""" L =iy 4 . T '*T """
= ! ! \ I New 6MT
= I I I I
9 ______ o [V A I N __I ______ ]
g 12 : /- ! :
o ! ! | Good| !
2]
8 0l . Ldsao00 T A
O 1 1 1 1
INSIGHT! | i | |
A I 1 = = 1
gl 2. A Lo Honda 2L class | ______|
! ! Honda NSX 6MT |!
| | | | |
6 | | | | |

100 150 200 250 300 350 400
Maximum torque (Nm)

Fig. 8 Comparison of transmission case weight

s I |
[e2]
o
o
Stress (Mpa)

Fig. 9 Counter 2nd gear

0400



L00oooogoobooboooooooboonbo

Mainshaft

Countershaft

Clutch case

Transmission case E

Fig. 10 Oil lubrication structure
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Fig. 11 Comparison of transmission oil temperature

0410

goooooo

v}oboooboobooobooobooooooooooo
gooooooboobobbooboooooooooooobooboobo

51.0000000000000

gbobooobooooboooboooboooboooboboo
goooboooooooboboooooooooobooooo
gooOoOoOoOoOoOoOO0OO0OOMmFig. 120

Fig. 12

Counter reverse gear



Honda R&D Technical

Review Vol.14 No.2 (October 2002)

52.00000000000

gboboobobooooooooooooooooon
goboboooooooobooooooooboooooo
gbobooooooobooboboboboboobooon
goao

53.000000000000000D

gboobooooooobOobOobOobobOoocAEOD
gbobooooooobooboboboboboboooo
gbobooooooobobobobobobooobooon
gbobooooooobobobobobobooboooo
goooo

ooobooooooooooooboooooboosLbo
goooOOoO0o02c000000D0OC000DCOOOFg. 13
gobooobobooboobooobooboooboooboooboon

90

i i i i
I I I I
I I I I
80 |----- e e e B
— 1 1 1 1 1
(2] I I I 1 I
< 1 1 1 1 1
I I I I I
e 7MF----- A-————- m-———- [ daiat t-————- m————-
= ! . @ ! !
)]
2 | i i i New 6MT
= 60| PO LM NewBMT
B | | | |
E | 1’ ' | | |
50 b _____ L S (R e [
8 ‘ ‘ : T T I
S ! ! @ Other maker SMT
40 L2 _ e I___| ™ Honda 2L class 5MT |___
o | ! Honda NSX 6MT
1 1
1 1

30
100

200 250 300
Maximum torque (Nm)

350 400

Fig. 13 Comparison of transmission weight
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