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SIX-SPEED POWERTRAIN OF AN AUTOMATIC 
TRANSMISSION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to and the bene?t 
of Korean Patent Application No. 10-2004-0071081 ?led in 
the Korean Intellectual Property Of?ce on Sep. 7, 2004, the 
entire content of Which is incorporated herein by reference. 

FIELD 

[0002] Generally, the present invention relates to an auto 
matic transmission. More particularly, the present invention 
relates to a poWertrain of an automatic transmission that 
realiZes multiple shift speeds With a combination of a 
plurality of planetary gearsets. 

BACKGROUND 

[0003] A typical shift mechanism of an automatic trans 
mission utiliZes a combination of a plurality of planetary 
gearsets. A poWertrain of such an automatic transmission 
that includes the plurality of planetary gearsets changes 
rotation speed and torque received from a torque converter 
of the automatic transmission, and accordingly changes and 
transmits the changed torque to an output shaft. 

[0004] It is Well knoWn that When a transmission realiZes 
a greater number of shift speeds, speed ratios of the trans 
mission can be more optimally designed and therefore a 
vehicle can have better fuel mileage and better performance. 
For that reason, an automatic transmission that enables more 
shift speeds is constantly under investigation. 

[0005] In addition, With the same number of speeds, the 
features of a poWertrain, such as durability, ef?ciency in 
poWer transmission, and siZe depend a lot on the layout of 
the combined planetary gearsets. Therefore, designs for 
combined structure of a poWertrain are also constantly under 
investigation. 

[0006] Furthermore, a manual transmission that has too 
many speeds is inconvenient to use as it requires a driver to 
shift frequently. Therefore, the positive features of having 
more shift-speeds are more relevant and appropriate for 
automatic transmissions, because automatic transmissions 
automatically control shifting operations Without needing 
manual operation. 

[0007] In addition to various developments regarding four 
and ?ve speed poWertrains, poWertrains of automatic trans 
missions realiZing siX forWard speeds and one reverse speed 
have recently been introduced. 

[0008] These siX-speed poWertrains may include multiple 
friction elements, clutches and brakes. HoWever, the more 
friction elements used the heavier and larger the automatic 
transmission. 

[0009] Such automatic transmissions also have durability 
problems When their elements alWays rotate at high speeds. 

[0010] Therefore, an automatic transmission that 
addresses the above draWbacks While improving ef?ciency 
of poWer transmission Would be highly desirable. 

[0011] The information disclosed in this Background of 
the Invention section is only for enhancement of understand 
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ing of the background of the invention and should not be 
taken as an acknoWledgement or any form of suggestion that 
this information forms the prior art that is already knoWn in 
this country to a person of ordinary skill in the art. 

SUMMARY OF THE INVENTION 

[0012] The present invention has been made in an effort to 
provide a siX-speed poWertrain having stability and durabil 
ity by having a small number of frictional elements. 

[0013] An eXemplary siX-speed poWertrain of an auto 
matic transmission according to an embodiment of the 
present invention includes: a ?rst planetary gearset having 
operational elements of a ?rst sun gear, a ?rst ring gear, and 
a ?rst carrier; a second planetary gearset having operational 
elements of a second sun gear, a second ring gear, and a 
second carrier; a third planetary gearset having operational 
elements of a third sun gear, a third ring gear, and a third 
carrier; a fourth planetary gearset having operational ele 
ments of a fourth sun gear, a fourth ring gear, and a fourth 
carrier; an input shaft; an output gear; and a transmission 
case. 

[0014] The ?rst ring gear is ?Xedly connected to the third 
carrier and the fourth ring gear. The ?rst carrier is ?Xedly 
connected to the fourth carrier. The ?rst sun gear is ?Xedly 
connected to the second sun gear. The second ring gear is 
alWays stationary by being ?Xedly connected to the trans 
mission case. The third sun gear alWays acts as an input 
element by being ?xedly connected to the input shaft. The 
third carrier alWays acts as an output element by being 
?Xedly connected to the output gear. The fourth sun gear is 
variably connected to the input shaft via a ?rst clutch. At 
least one of the ?Xedly connected ?rst and fourth carriers is 
variably connected to the input shaft via a second clutch. The 
second carrier is variably connected to the third ring gear via 
a third clutch. At least one of the ?Xedly connected ?rst and 
fourth carriers is variably connected to the transmission case 
via a ?rst brake and is subject to a stopping operation of the 
?rst brake. The second carrier is variably connected to the 
transmission case via a second brake and is subject to a 
stopping operation of the second brake. 

[0015] In a further embodiment, the ?rst, second, third, 
and fourth planetary gearsets are disposed in a sequence of 
the second planetary gearset, the ?rst planetary gearset, the 
fourth planetary gearset, and the third planetary gearset. 

[0016] In a still further embodiment, the ?rst operational 
element of the ?rst planetary gearset is integrally formed 
With the tenth operational element of the fourth planetary 
gearset, and the second operational element of the ?rst 
planetary gearset is integrally formed With the eleventh 
operational element of the fourth planetary gearset, such that 
the ?rst and fourth planetary gearsets form a compound 
planetary gearset. 

[0017] Regarding such an exemplary siX-speed poWertrain 
of an automatic transmission, arrangement of the input shaft, 
the output gear, and the ?rst to third clutches may be 
variously changed. 
[0018] As a ?rst eXample, the input shaft is disposed in a 
same direction of the output gear With respect to the third 
planetary gearset, one of the ?rst and second clutches is 
disposed toWard the input shaft With respect to the third 
planetary gearset, and another one of the ?rst and second 
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clutches is disposed opposite of the input shaft With respect 
to the second planetary gearset. 

[0019] In this case, the ?rst clutch may be disposed toWard 
the input shaft With respect to the third planetary gearset, and 
the second clutch may be disposed opposite of the input 
shaft With respect to the second planetary gearset. 

[0020] As a second example, the input shaft is disposed in 
a same direction of the output gear With respect to the third 
planetary gearset, and both of the ?rst and second clutches 
are disposed toWard the input shaft With respect to the third 
planetary gearset. 

[0021] In this case, the ?rst and second clutches may be 
disposed in a sequence of the ?rst clutch and the second 
clutch, in a direction from the third planetary gearset to the 
input shaft. 

[0022] Alternatively in this case, the ?rst and second 
clutches may be disposed in a sequence of the second clutch 
and the ?rst clutch, in a direction from the third planetary 
gearset to the input shaft. 

[0023] As a third example, the input shaft is disposed 
opposite of the output gear With respect to the second 
planetary gearset, and both of the ?rst and second clutches 
are disposed toWard the input shaft With respect to the 
second planetary gearset. 

[0024] In this case, the ?rst and second clutches may be 
disposed in a sequence of the ?rst clutch and the second 
clutch, in a direction from the second planetary gearset to the 
input shaft. 

[0025] A one Way clutch disposed in parallel With the ?rst 
brake may be further included in such an exemplary six 
speed poWertrain of an automatic transmission. The ?rst and 
second brakes may be realiZed as Wet-type multi-plate 
brakes or band brakes. 

[0026] In a Wider scope, another exemplary six-speed 
poWertrain of an automatic transmission according to the 
present invention includes: a ?rst planetary gearset having 
?rst, second, and third operational elements that occupy 
sequential positions in a lever diagram; a second planetary 
gearset having fourth, ?fth, and sixth operational elements 
that occupy sequential positions in a lever diagram; a third 
planetary gearset having seventh, eighth, and ninth opera 
tional elements that occupies sequential positions in a lever 
diagram; a fourth planetary gearset having tenth, eleventh, 
and tWelfth operational elements that occupy sequential 
positions in a lever diagram; an input shaft; an output shaft; 
and a transmission case. 

[0027] The ?rst operational element is ?xedly connected 
to the eighth operational element and the tenth operational 
element. The second operational element is ?xedly con 
nected to the eleventh operational element. The third opera 
tional element is ?xedly connected to the sixth operational 
element. The fourth operational element is alWays stationary 
by being ?xedly connected to the transmission case. The 
seventh operational element alWays acts as an input element 
by being ?xedly connected to the input shaft. The eighth 
operational element alWays acts as an output element by 
being ?xedly connected to the output gear. The tWelfth 
operational element is variably connected to the input shaft 
via a ?rst clutch. At least one of the ?xedly connected second 
and eleventh operational elements is variably connected to 
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the input shaft via a second clutch. The ?fth operational 
element is variably connected to the ninth operational ele 
ment via a third clutch. At least one of the ?xedly connected 
second and eleventh operational elements is variably con 
nected to the transmission case via a ?rst brake and is subject 
to a stopping operation of the ?rst brake. The ?fth opera 
tional element is variably connected to the transmission case 
via a second brake and is subject to a stopping operation of 
the second brake. 

[0028] In a further embodiment, the ?rst, second, third, 
and fourth planetary gearsets are disposed in a sequence of 
the second planetary gearset, the ?rst planetary gearset, the 
fourth planetary gearset, and the third planetary gearset. 

[0029] In a still further embodiment, the ?rst operational 
element of the ?rst planetary gearset is integrally formed 
With the tenth operational element of the fourth planetary 
gearset, and the second operational element of the ?rst 
planetary gearset is integrally formed With the eleventh 
operational element of the fourth planetary gearset, such that 
the ?rst and fourth planetary gearsets form a compound 
planetary gearset. 
[0030] Regarding such an exemplary six-speed poWertrain 
of an automatic transmission, arrangement of the input shaft, 
the output gear, and the ?rst to third clutches may be 
variously changed. 
[0031] As a ?rst example, the input shaft is disposed in a 
same direction of the output gear With respect to the third 
planetary gearset, one of the ?rst and second clutches is 
disposed toWard the input shaft With respect to the third 
planetary gearset, and another of the ?rst and second 
clutches is disposed opposite of the input shaft With respect 
to the second planetary gearset. 

[0032] In this case, the ?rst clutch may be disposed toWard 
the input shaft With respect to the third planetary gearset, and 
the second clutch may be disposed opposite of the input 
shaft With respect to the second planetary gearset. 

[0033] As a second example, the input shaft is disposed in 
a same direction of the output gear With respect to the third 
planetary gearset, and both of the ?rst and second clutches 
are disposed toWard the input shaft With respect to the third 
planetary gearset. In this case, the ?rst and second clutches 
may be disposed in a sequence of the ?rst clutch and the 
second clutch, in a direction from the third planetary gearset 
to the input shaft. 

[0034] Alternatively in this case, the ?rst and second 
clutches may be disposed in a sequence of the second clutch 
and the ?rst clutch, in a direction from the third planetary 
gearset to the input shaft. 

[0035] As a third example, the input shaft is disposed 
opposite of the output gear With respect to the second 
planetary gearset, and both of the ?rst and second clutches 
are disposed toWard the input shaft With respect to the 
second planetary gearset. In this case, the ?rst and second 
clutches may be disposed in a sequence of the ?rst clutch 
and the second clutch, in a direction from the second 
planetary gearset to the input shaft. 

[0036] A one Way clutch disposed in parallel With the ?rst 
brake may be further included in such an exemplary six 
speed poWertrain of an automatic transmission. The ?rst and 
second brakes may be realiZed as Wet-type multi-plate 
brakes or band brakes. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] The accompanying drawings illustrate exemplary 
embodiments of the present invention, and, together With the 
description, serve to explain the principles of the present 
invention, Wherein: 

[0038] FIG. 1 illustrates a siX-speed poWertrain of an 
automatic transmission, according to a ?rst embodiment of 
the present invention; 

[0039] FIG. 2 illustrates a siX-speed poWertrain of an 
automatic transmission, according to a second embodiment 
of the present invention; 

[0040] FIG. 3 illustrates a siX-speed poWertrain of an 
automatic transmission, according to a third embodiment of 
the present invention; 

[0041] FIG. 4 illustrates a siX-speed poWertrain of an 
automatic transmission, according to a fourth embodiment 
of the present invention; 

[0042] FIG. 5 is an operational chart for a siX-speed 
poWertrain of an automatic transmission, according to 
embodiments of the present invention; 

[0043] FIG. 6 is a lever diagram illustrating operational 
nodes (N1 through N6) of a siX-speed poWertrain of an 
automatic transmission, according to embodiments of the 
present invention, in the case that the ?rst planetary gearset 
PG1 and the fourth planetary gearset PG4 have equal ring 
gear/sun gear tooth ratios; 

[0044] FIG. 7 illustrates a speed diagram for a ?rst 
forWard speed of a siX-speed poWertrain of an automatic 
transmission, according to embodiments of the present 
invention; 

[0045] FIG. 8 illustrates a speed diagram for a second 
forWard speed of a siX-speed poWertrain of an automatic 
transmission, according to embodiments of the present 
invention; 
[0046] FIG. 9 illustrates a speed diagram for a third 
forWard speed of a siX-speed poWertrain of an automatic 
transmission, according to embodiments of the present 
invention; 
[0047] FIG. 10 illustrates a speed diagram for a fourth 
forWard speed of a siX-speed poWertrain of an automatic 
transmission, according to embodiments of the present 
invention; 

[0048] FIG. 11 illustrates a speed diagram for a ?fth 
forWard speed of a siX-speed poWertrain of an automatic 
transmission, according to embodiments of the present 
invention; 

[0049] FIG. 12 illustrates a speed diagram for a siXth 
forWard speed of a siX-speed poWertrain of an automatic 
transmission, according to embodiments of the present 
invention; 

[0050] FIG. 13 illustrates a speed diagram for a reverse 
speed of a siX-speed poWertrain of an automatic transmis 
sion, according to embodiments of the present invention; 
and 

[0051] FIGS. 14A-14F are charts shoWing operational 
states obtained When a siX-speed poWertrain of an automatic 
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transmission, according to embodiments of the present 
invention operate With speci?c gear ratios. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0052] An embodiment of the present invention Will here 
inafter be described in detail With reference to the accom 
panying draWings. 
[0053] As shoWn in FIG. 1 through FIG. 4, a siX-speed 
poWertrain of an automatic transmission according to 
embodiments of the present invention includes four plan 
etary gearsets of ?rst, second, third, and fourth planetary 
gearsets PG1, PG2, PG3, and PG3. The ?rst planetary 
gearset PG1 is a single pinion planetary gearset, and 
includes a ?rst sun gear S1, a ?rst carrier PC1, and a ?rst ring 
gear R1 as operational elements thereof. A ?rst pinion gear 
P1, being engaged With both the ?rst ring gear R1 and the 
?rst sun gear S1, is connected to and carried by the ?rst 
carrier PC1. 

[0054] The second planetary gearset PG2 is a single pinion 
planetary gearset, and includes a second sun gear S2, a 
second carrier PC2, and a second ring gear R2 as operational 
elements thereof. A second pinion gear P2, being engaged 
With both the second ring gear R2 and the second sun gear 
S2, is connected to and carried by the second carrier PC2. 

[0055] The third planetary gearset PG3 is a single pinion 
planetary gearset, and includes a third sun gear S3, a third 
carrier PC3, and a third ring gear R3 as operational elements 
thereof. Athird pinion gear P3, being engaged With both the 
third ring gear R3 and the third sun gear S3, is connected to 
and carried by the third carrier PC3. 

[0056] The fourth planetary gearset PG4 is a single pinion 
planetary gearset, and includes a fourth sun gear S4, a fourth 
carrier PC4, and a fourth ring gear R4 as operational 
elements thereof. A fourth pinion gear P4, being engaged 
With both the fourth ring gear R4 and the fourth sun gear S4, 
is connected to and carried by the fourth carrier PC4. 

[0057] In addition, as shoWn in FIG. 1 through FIG. 4, a 
siX-speed poWertrain of an automatic transmission accord 
ing to embodiments of the present invention further includes 
an input shaft 100 for receiving torque from an engine (not 
shoWn), an output gear 200 for outputting torque from the 
poWertrain, and a transmission case 300. The ?rst ring gear 
R1 is ?Xedly connected to the third carrier PC3, and is also 
?Xedly connected to the fourth ring gear R4. The ?rst carrier 
PC1 is ?Xedly connected to the fourth carrier PC4. The ?rst 
sun gear S1 is ?Xedly connected to the second sun gear S2. 
The second ring gear R2 is alWays stationary by being 
?Xedly connected to the transmission case 300. The third sun 
gear S3 alWays acts as an input element by being ?Xedly 
connected to the input shaft 100. The third carrier PC3 
alWays acts as an output element by being ?Xedly connected 
to the output gear 200. The fourth sun gear S4 is variably 
connected to the input shaft 100 via a ?rst clutch C1. 

[0058] At least one of the ?Xedly connected ?rst and 
fourth carriers PC1 and PC4 is variably connected to the 
input shaft 100 via a second clutch C2. The second carrier 
PC2 is variably connected to the third ring gear R3 via a 
third clutch C3. 

[0059] At least one of the ?Xedly connected ?rst and 
fourth carriers PC1 and PC4 is variably connected to the 












