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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
e EintHesults Back Exit

=PI Carhigunaticn

— Driving Data PGT Diagram
Motors Quantity: Clutch Position: Yelocity (rpm): Direction:
&+ only 1 Motar 1: I Sun LI |1200 IW
" 2 motors

—PGT Output(s) Data

¢ 1output Output Position [Ring =]
" 2 outputs
Fixed Element: confirm I change |
SEeans chanactenstics —Kinematic Results
Planets Quantity: I 3 vI PET Type:
Gear Ratio:

Output Angular Yelocity (rpm):

— Teeth Quantity

Teeth Quantity in the Sun: |3[] Torque Analysis Change
Teeth Quantity in the Planets: |25

Altenaticns:

Teeth Quantity in the Ring: [s2 ok |
I Gonfiauration T | Gears chanactenistics
confirm | change I cancel | Cancel I
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
e EintHesults Back Exit
=PI Carhigunaticn
~Driving Data PGT Diagram
Motors Quantity: Clutch Position: Yelocity (rpm): Direction: .
&+ only 1 Motar 1: Isun LI |1200 I clockwise vl =
P
" 2 motors =
~
B —
—PGT Output(s) Data . S
e
¢ 1output Output Position [Ring =] "]
" 2 outputs 777777 4 T
a—]
Fixed Element: Arm confirm I change | —
—Geans chanactenstics —Kinematic Results
Planets Quantity: I 3 vI PET Type:
Gear Ratio:
—Teeth Quantity Output Angular Yelocity (rpm):
Teeth Quantity in the Sun: |3[] Torque Analysis Change
Teeth Quantity in the Planets: I2E; Alterations:
Teeth Quantity in the Ring: |82 ok |
I Gonfiauration T | Gears chanactenistics I
confirm | change I cancel | Concel
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
Ele ErntHesults: Back  Exit

—oaT -, 1 PGT Torque Analysis [X]
: Close View Print
—Dr N
, [PeTbdla - Reshlfs |
i Teeth Quantity: N — Yalues as a function of T, :
(e P
=]
¢~ | Ring 52 | s T | 2733 T,
E —_—
— Sun I 30 s
~Pe = _— T, [ -1seé7 x T,
@ Planets I 26 ™
* — .
p Train Value 0.366 LTI A T, | -0867 xT,
22—
— 1 T, | -1867 xT,
T
i DK ) ]
Fixe I ance I T 0.567 CR
— PGT Diagram
iz Ts 1| 1.0 X T,
Yalues in modulus and as a function of T_
Ple | — [ 3733 % T,
T T T W L LT Tw,r T 4
n
=l=N=N= T, [ 27ss %1,
~Te 0.87 0.87 100
1.87 | 1.87 ® The calculated values are a
1 273 273 function of the input Torque 1.
I o and the signals (+) or (-) indicate
1 : @ the Torque Flow Direction.
1 = Gl = G2 J
confirm| Chiange. | Gancel | | —Caneer_ |
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
Fle ErntHesults Back  Exit

=PI Carhigunaticn
~Driving Data PGT Diagram
Motors Quantity: Clutch Position: Welocity (rpm): Direction: .
&+ only 1 Motor 1: |Sun Ll |1200 I clockwise vl ==
P
" 2 motors =
~
B —
—PGT Output(s) Data . S
— o
' 1output Output Position [Ring =]
" 2 outputs 777077 4 T
22—
Fixed Element: Arm confirm I change I g
—GEans Ghanactenstics —Kinematic Results
Planets Quantity: |3_LI PGT Type: Reverse Reduction Gearbox
Gear Ratio: -2733:1
—Teeth Quantity Output Angular Velocity (rpm): - 439.0
Teeth Quantity in the Sun: |3U Torque Analysis o
Teeth Quantity in the Planets: |25 Alterations:
Teeth Quantity in the Ring: g2 e : ok |
vV Configuration: [~ Gears Characteristics I I
confirm | change I cancel | Cance
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
Ele EnntHesults Back  Egit

=PI Carhigunaticn

— Driving Data,

PGT Diagram

Motors Quantity: Clutch Position: Welocity (rpm): Direction:
" only 1 Motor 1: |Sun Ll |1200 I clockwise vl
(= 2 motors Moator 2: [Ring | [3400 | clockwise ~]
—PGT Output(s) Data
* 1output Output Element:
Fixed Element: none confirm I change |
—GEans Ghanactenstics —Kinematic Results
: Output Angular Yelocity (rpm):
Planets Quantity: I 3 vl
Plot
— Teeth Quantity
Teeth Quantity in the Sun: |3U Torque Analysis Change

Teeth Quantity in the Planets: |25

Altenaticrs:

Teeth Quantity in the Ring: |82 Ok |
¥ Corfiguration T | Geanschanactenistics I
confirm | change I cancel I Concel
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
Fle ErntHesults Back  Exit

=PI Carhigunaticn

~Driving Data PGT Diagram
Motors Quantity: Clutch Position: Welocity (rpm): Direction:
" only 1 Motor 1: |Sun Ll |1200 I clockwise vl .
S
¢ 2motors Motor 2: | Ring > [3400 | clockwise ~] . E
r 5
~P&ET Output(s) Data T_
-1
+ 1output Output Element:  Arm I _1_— J_
Fixed Element: none confirm I change I
—GEans Ghanactenstics —Kinematic Results

Planets Quantity: I 3 vl

— Teeth Quantity

Output Angular Velocity (rpm): 1789 3 o

Teeth Quantity in the Sun: |3U Torque Analysis Change
Teeth Quantity in the Planets: |25

Altenaticrs:

Teeth Quantity in the Ring: |82 Ok |
—Cancel |

v cortigunation " | Geans chanactenistics

Cancel

confirm | change I cancel |
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
Ele EnntHesults Back  Egit

= PEil Earhigunaticn
—Driving i Plot [w1/w2] vs. [ws/w2)
Motor:;
wliw2
" only 1 PGT - 2 Inputs & 1 Output
{+ 2mc
— 3.0
—P&T Ou 50
-
+ 1ouf 10
0.0
Fixed Ele =0
-2.0 1
= Eeans Ghi
U plot Caption ~Teeth Quantity —— —Check Valies
Planets Output: Sun: 30 (& Ratic VWout/ 2 | OK |
pt
Sun Planets: 26 £ Ratic Wiz clear I
~Teeth G Artt Ring: 82
- Ring
Teeth
Teoth || Clear Figure | Check Valfe
Teefh =T LR BRLEELLEL N L L B IOL D Jk I
¥ Corfiguration T | Geanschanactenistics I
confirm | change I cancel I Cancel
EESC-USP © M. Becker 2014
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
Ele EnntHesults Back  Egit

=PI Carhigunaticn

— Driving Data,

Motors Quantity:
&+ only 1

" 2 motors

PGT Diagram

Clutch Position: Welocity (rpm): Direction:

Motor 1: |Sun Ll |1200 I clockwise vl

" 1output
{+ 2 outputs

—PGT Output(s) Data

Ratio between the Outputs: Wiy =| 7 Wy

Fixed Element:

none confirm I change I

Planets Quantity:

—(Beans Ghanactenstics —Kinematic Results

— Teeth Quantity

Teeth Quantity in the Sun: |3g Torque Analysis
Teeth Quantity in the Planets: |25

Altenaticrs:

Output Yelocity of the Arm (rpm):

Output Velocity of the Ring (rpm):

Change

Teeth Quantity in the Ring: |82 Ok |
¥ Corfiguration T | Geanschanactenistics
confirm | change I cancel I Lccll
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
Fle ErntHesults Back  Exit
=PI Carhigunaticn
~Driving Data PGT Diagram
. : ey : . : . . : A
Motors Quantity: Clutch Position Welocity (rpm) Direction o
&+ only 1 Motor 1: |Sun Ll |1200 I clockwise vl P
" 2 motors — ]
- |4
—PGT Output(s) Data 5 L
" 1output il
{+ 2 outputs Ratio between the Outputs: Wping =| |7 Wy o T
Fixed Element: none gonfirm | | change | 4
|
—GEans Ghanactenstics —Kinematic Results
Planets Quantity: I—_I3 - Output Velocity of the Arm (rpm): 659 .3
Output Yelocity of the Ring (rpm): 4615
— Teeth Quantity
Teeth Quantity in the Sun: |3U Change
Teeth Quantity in the Planets: |28 Altenations:
Teeth Quantity in the Ring: |82 ok |
¥ Corfiguration T | Geanschanactenistics I
confirm | change I cancel | Cancsl
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Exemplo 1 TEP: Analise

Software TEPiciclo — Numero de Dentes

-, 1 PGT - Determination of the Kinematic Relations through the Number of Teeth
Eile EnntHesults. Back — Exit
e ™ 1 PGT Torque Analysis E3
: Close View Print
—Dr —
~PET bata A Results -
A £ .
= : T Yalues as a function of T, :
Teeth Quantity: p
o P
o Ring | 82 4 |, T | 2733 X T,
— Sun | S
e = > T, [ 1ser x T,
~ Planets I 26 Bl =8
- Train Value _0.366 T T I -0.867 X Ty
*
[ = Ta -1.867 X T,
i OK cancel T
Fixe _ Ok | caneel | T  mxm
— PGT Diagram
—(5ed T, I 1.0 X T,
Yalues in modulus and as a function of T_
Ple | — | -2733 X T,
T T T T ts T-s t:l toﬂ xT. 1:01 :
n
=lI=N=N= T [ 3733 %1,
~Te 0.87 0.87 100
1.87 | 187 ® The calculated values are a
1 573 573 function of the input Torque T,,
| = and the signals (+) or (-) indicate
1 : @ the Torque Flow Direction.
1 T Gl - G2 J
confirm | change I cancel I ‘ MI
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Exemplo 1 TEP: Analise

Software TEPiciclo — Razao Basica

-, 1 PGT - Determination of the Kinematic Relations through the Train ¥alue
Ele EnntHesults Back  Egit

=PI Carhigunaticn

— Driving Data,

PGT Diagram
Motors Quantity: Clutch Position: Welocity (rpm): Direction:
&+ only 1

Motor 1: |Hing Ll |30|30 I clockwise vl

" 2 motors

—PGT Output(s) Data

* 1output Posigdo desejada para a saida: Arm v

" 2 outputs

Fixed Element: confirm I change I

—(Beans Ghanactenstics

—Kinematic Results

Planets Quantity: PET Type:

Gear Ratio:

Output Angular Velocity (rpm):
Train Yalue

Torque Analysis Change
Train Value ®) | -0.904 to -0.048 A
Ok I
I | Contigunation [T | Geans chanactenistics
confirm | change | cancel I Cancel I
EESC-USP
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Exemplo 1 TEP: Analise

Software TEPiciclo — Razao Basica

-, 1 PGT - Determination of the Kinematic Relations through the Train ¥alue
Ele EnntHesults Back  Egit

=PI Carhigunaticn

— Driving Data,

Motors Quantity: Clutch Position: Welocity (rpm): Direction:
&+ only 1

Motor 1: |Hing Ll |30|30 I clockwise vl

" 2 motors

—PGT Output(s) Data

* 1output Posigdo desejada para a saida: Arm v

" 2 outputs

Fixed Element:

PGT Diagram

T
QE .
_}r_

Sun confirm I change I
=eeans chanactenistics — Kinematic Results
PST Type: i
Planets Quantity: ¥pe Reduction Gearbox
Gear Ratio: 1570 : 1
Output Angular Velocity (rpm):  1910.8
Train Yalue {
Torque Analysis Change
Train Vale B I-U.5? -0.204 1o -0.048 Altenaticrs:
Ok I
I Gorfiguration T | Geanschanazctenistics
confirm | change | cancel I Cancel I
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Exemplo 1 TEP: Analise

Software TEPiciclo — Razao Basica

-,
Eles ErmtHesults Back

=PI Carhigunaticn

Exit

1 PGT - Determination of the Kinematic Relations through the Train ¥alue

— Driving Data,

Motors Quantity:
&+ only 1

" 2 motors

Clutch Position: Welocity (rpm): Direction:

Motor 1: |Hing Ll |30|30 I clockwise vl

PGT Diagram

—PGT Output(s) Data

N
=
P}
B
- =
* 1output Posigdo desejada para a saida: Arm v
" 2 outputs }
Fixed Element: Sun confirm I change | LT
—GEans Ghanactenstics —Kinematic Results
Planets Quantity: PGT Type: Reduction Gearbox
Gear Ratio: 1570 : 1
Output Angular Velocity (rpm):  1910.8
Train Yalue g ]
: Change
Train Yalue b) I.U_s? -0.904 to -0.048 P
Ok I
I Gorfiguration T | Geanschanazctenistics I
confirm | change I cancel I Concsl
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Exemplo 1 TEP: Analise

Software TEPiciclo — Razao Basica

-, 1 PGT - Determination of the Kinematic Relations through the Train ¥alue
Ele EintHesults Back  Exit

— PiEi Gatitd gu naricH

— Driving Data,

PGT Diagram

Ahotors Quantity: Clutch Position: Velocity (rpm) g Parameters Selection for the Torque Analysis E3
* only1 Motor 1: IHing ﬂ |3000
2 motors —Limiting Parameters for the search
~P&T Outputis) bata Train Yalue b: -0.57
* 1output Posigdo desejada para a saida: [™ Limit the Gears Teeth Quantity:
" 2 outputs
P Desired Interval: Yalues Set:
Fixed Element: Sun confi Ring: I to I 36 to 250
Sun: I to I 12 to 226
S GEans Ghanactenstics Planets: I to | 12 to 119
Planets Quantity:
4 Confirm I Change I Cancel I

Train Yalue

Torque Analysis Change
Train Yalue ib) I.U_s? -0.904 to -0.048 J——
Ok I
I | Gorfiauration S T \Gearschanastenistics
confirm | change I cancel I Cancel I
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Exemplo 1 TEP: Analise

Software TEPiciclo — Razao Basica

-, 1 PGT - Determination of the Kinematic Relations through the Train ¥alue
Fle ErntHesults Back  Exit

PETvcart aunaner

(Driving Data PGT Diagram

-, Parameters Selection for the Torque Analysis

= Lirnitirg Panametens fon thie seanct — Results

Select the PGT for the Torque Analysis:

Train Yalue b: -0.57

PST: 11 options

[~ Limit the Gears Teeth Quantity

Desired Interval Yalues Set: 79 Zs=45 Zp= 17

Zr=93 Zs= 53 Zp= 20

Zr= 107 Zs= 61 Zp= 23
Sun | to | 12 to 226 Zr=121 Zs= 69 Zp= 26
Zr=135 Zs=77 Zp= 29
Zr= 172 Zs= 98 Zp= 357
Zr= 186 Zs= 106 Zp= 40

Ring: | to | 36 to 250

Planets | m] 12 to 119

confirm I Chunsc I cancel I

Torque Analysis Change

Train Yalue : ‘

Train Yalue b) I.[]_s? -0.904 to -0.048

Altenations

Ok I
5| Corfiguration I | Gearschiaractenistics
confirm | change | cancel I Cancel I

EESC-USP © M. Becker 2014



Exemplo 1 TEP: Analise

Software TEPiciclo — Razao Basica

-, 1 PGT - Determination of the Kinematic Relations through the Train ¥alue
Ele EintHesults Back  Exit

= Pl Carhigunaticn

~Driving Data ’ PGT Diagram
Motors Quantity: Clutch PoSItion: pee——— R— -
-, 1 PGT Torque Analysis [ X|
O OI"I|Y1 Motor 1: I Ring | Qlose Eiew Erint
(" 2 motors
—P&T Data N
— P&T Output(s) Data TegthiQuantiy: L
* 1output Posigdo desej }__
Rin | *‘
" 2 outputs 9 i &
I 7
Fixed Element: Sun | 14
-0.57

—(Eeans chanactenstics

Planets Quantity:

Sun 3 a
=
Planets
Train Yalue }
E _cmeel |
PGT Diagram

:

Train Yalue

Train Yalue

(b) I-U.5? AL e S Alterations:

Torque Analysis Change ‘

Ok I

confirm |

change I

I | Contigunation [T | Geans chanactenistics
Cancel I
cancel
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Exemplo 1 TEP: Analise

Software TEPiciclo — Razao Basica

—Dr —
| —peT e - Results u
¢ : .
= Teeth Quantity: — L Yalues as a function of T, :
(e
e Ring I 65 “:E B T ¢ I X T
— Sun I 37 s
—Pé - T | -0785 X T,
Planets I 14
E T, [ -0z5x7%
- Train VYalue -0.57 3 - n
[ Ta | -0785 X T,
LT
i oK ) |
Fixe | ancel | T 0.215 X T,
e PGT Diagram
~Gea T, | o569 xT,
Yalues in modulus and as a function of T_
Ple | — 1E | 0.569 X T,
T Ts T T. Tt xT
n
= | = T | 1569 xT,
l 0.22 0.22 - “ “
Tr 078 | o7s 0.57 | 0.57 The calculated values are a
function of the input Torque T,,
I X and the signals (+) or (-) indicate
: the Torque Flow Direction.
= Gl = G2 J
confirm | change I cancel I I M
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Exemplo 1 TEP: Analise

Software TEPiciclo — Razao Basica

-, 1 PGT - Determination of the Kinematic Relations through the Train ¥alue
Ele ErntHesults: Back  Exit
T -, 1 PGT Torque Analysis E3
: Close View Print
—Dr
: —P&T Data A Torque Diagram =
| Teeth Quantity: ==
(e
e Ring I 65 H:E B
= Sun I 37 s E
— P& P
Planet
- anets I 14
Train Yalue -
- 0.57 }
LT
Fixe _ Ok | [ Caneel |
e PGT Diagram
—(=>cd
Yalues in modulus and as a function of T_
Ple | —
T T T Ts T Ts 1P T xT
= | (— - :
0.22 0.22
0.57 0.57
Tr 078 078 J
1.00
I 1.57
= Gl = G2 J
- cancel I
confirm | change I cancel I I
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Exemplo 1 TEP: Sintese

Software TEPiciclo — Transmissao

-, 1 PGT - Determination of the Kinematic Relation through the Gear Ratio
File Back Frnt Exit
= Drivita bara
. o Possible Ratio Values Sets for teeth
Angular 'u'elocnyllsoo rptn Direction | slockwi = ;
B —I quantity from 12 to 250:
confirmi| | changen Reduction | 1.048t01.904 2106t 21833
_ - Reverse
iy . 1,106 to -20.833
Reduction
Gear Ratio Yalue: |5.7 1
Multiplication 0.046to 0.474 0.525t0 0.954
Change | Cancel |
Reverse 0.048 to -0.904
Multiplication
check Resulfs |
[— Resulfs
= Litnititia Data e seanchithie fiple teetnset
Gear Ratio Tolerance (0.01 fo 10 %) o0t Desired Teeth Interval:  Walues Set:
Ring: [ to | 36 to 250
[V Limit the Gears Teeth Quantity
Sun: l to | 12 to 226
confirm I Change I cancel I Planets: I to | 12 to 119
The PGTs quantity that satisfies the conditions is: Gear Ratio Interval (GR):
Possible Solutions: Selected Solutions:
Sclect all Undo
Sclection
> > £ £
Tarne &nnlehe I 25
ciarlll B 374 8 51 % O B | & TEPiciclo - | 344015 - Paint =

1P IR0 30 D 100



Exemplo 1 TEP: Sintese

Software TEPiciclo — Transmissao

-
File Back Frrt Exit

! 1 PGT - Determination of the Kinematic Relation through the Gear Ratio

= Briging bata PeT Diagrcm
N
Angular Uelocifyll500 rpm  Direction | clockwise EI " “ﬁ:
confirm | change I P =
A |E
— Gear Ratio S
= |~
Gear Ratio Yalue: |5,;r A
/7/7 T
Plot I Change | Cancel I L
PET Type: Reduction Gearbox 1
Output Yelocity: 263.2 rpm Check Results | /7;—
l» Resulfs
= Limiting Baraic sedanchtie TiplEt teettysef
Desired Teeth Int l:  Vval Set:
Gear Ratio Tolerance (0.01 to 10 %) 0.01 vesifed Teeln Inlefva®  Tolles oek:
Ring: [ to | 36 to 250
[V Limit the Gears Teeth Quantity
Sun: | to | 12 to 226
confirm I Chonge I cancel I Planets: | to I 12 to 119

Possible Solutions:

The PGTs quantity that satisfies the conditions is:

iciar||| 2B A 8 3 M d B

Gear Ratio Interval (GR):

Sclect all Undo
Sclection
b4 £ £

Selected Solutions:

Tarene. Sl e

|| & TEPicicIo-...I NAAATE - Paint “H

1 PR KA 0O saddBS 10T
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Exemplo 1 TEP: Sintese

Software TEPiciclo — Transmissao

1 PGT - Determination of the Kinematic Relation through the Gear Ratio

File Back Frnt Exit

= Briwing bata PCT Dicgmm
N
Angular 'u'elocityllsoo rpm Direction | slockwise j A XXéI:
confirm I change I - =
1 |e
— Gear Ratio s
= -
Gear Ratio Yalue: 2l
(/7 T
Change | Cancel | n
PGT Type: Gearbox |
Output Yelocity: 263.2 rpm Check Results | /7;-
r Resulfs
= Litniting Datateseanchtte fiplefeetiiset
Gear Ratio Tolerance (0.01 o 10 %) o0t Desired Teeth Interval:  Values Set:
Ring: [ to | 36 to 250
[V Limit the Gears Teeth Quantity
Sun: l to I 12 to 226
confirm I Change | cancel I Planets: | to | 12 to 119

Possible Solutions:

The PGTs quantity that satisfies the conditions is:

ciarlll B 374 8 51 % O B

Gear Ratio Interval (GR):

Sclect all Undo
Sclection
> > £ £

Selected Solutions:

Tarene . Sl e

| & TEPiciclo - | 344016 - Paint =

1P IR0 30 D 100
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Exemplo 1 TEP: Sintese

Software TEPiciclo — Transmissao
m ~ Plot Win/Wout vs. Train Yalue

File Back
— Drivinal , This plot shows the relation
= W M t f—
Aol between the Train Value, b, and
Angular the ratio between the PGT Input
: 20 - and Output Velocities, Win/Wout.
conftil
3
— Gear Rat Input Velocity (Win) IISUU.U LU
Gear Ra Output Velocity (Wout) W rpm
15 A Ratio Win/Wout |5,7
P6T Ty f Train Yalue (b) I-0_21
Output ! f!
oaalrod f Where: R = Win/Wout is the
[Pt 10 ] Single PGT Gear Ratio. -
= Limifing [
Gear Ra ) bs Set:
. e to 250
7 | Limi f/ The Train Value is: L
- ________________________ o
5 =
confil // ! b=1/(1 - R) to 119
The P&T R |
Possible : : oK |
1 0.75 05 025 0o b
Tarmne Snnlsee l | 28

iciar||| 2B A 8 3 M d B || & TEPicicIo-...I NAAATE - Paint “H 1 PR ||Iii|§°2n B0 saddSS 0T



Exemplo 1 TEP: Sintese

Software TEPiciclo — Transmissao

-
File Back Frnt Exit

. 1 PGT - Determination of the Kinematic Relation through the Gear Ratio

= Briging bata PeT Dmgmm
N\
Angular 'u'elocityllago rpm Direction | clackwise El " \X\;I:
confirm | change I - =
1 |e
— Gear Ratio s
— =
Gear Ratio Yalue: |5.7 1
/77 T
Plot I Change | Cancel | L
PGT Type: Reduction Gearbox 1
Output Yelocity: 263.2 rpm Check Results /7;-
v
I— Resulfs
= Limiting Baraic seanchthe Tip[E: teetty set
ired T l: i
Gear Ratio Tolerance (0.01 to 10 %) 0.01 Desired Teeth Inferval:  Yalues Set:
Ring: [ to | 36 to 250
[V Limit the Gears Teeth Quantity
Sun: | to | 12 to 226
confirm I Chonge I cancel I Planets: | to | 12 to 119

Possible Solutions:

The PGTs quantity that satisfies the conditions is:

iciar| | @ <274 8 5] Y DB

Gear Ratio Interval (GR):

Selected Solutions:

Sclect all Undo
Sclection
> > £ £
Tarmne Snnl e I

| & TEPiciclo - .. | ¥714p16 - Paint |[m5

1P6.. |IW RO RIDI 100
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Exemplo 1 TEP: Sintese

Software TEPiciclo — Transmissao

-
File Back Print Exit

| 1 PGT - Determination of the Kinematic Relation through the Gear Ratio

= Driwita Dara

Angular Velocity |1500 rpmn

confirm I change I

Direction | clockwise Zl

PGT Diagram

 Eean Rahic

Gear Ratio Value:

|5.7 1

confirm I Plot I change |

cancel |

PGT Type: Reduction Gearbox

Output Velocity:  263.2 rpm

check Resulfs I
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Caixa GM HIDRA-MATIC THM - 440 PGT
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Caixa GM440PGT - 1a. Relagdo de Transmisséo

Caixa GM440PGT - 3a. Relagdo de Transmisséo

Caixa GM440PGT - 5a. Relagdo de Transmissédo

Caixa GM440PGT - 2a. Relagédo de Transmisséo

Caixa GM440PGT - 4a. Relagdo de Transmissdo
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Transmissoes Veiculares
Caixa Simpson
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Analise

Softwhire TEPiciclo — Numero de Dentes

Exemplo 2 TEPs

"May" of the Results
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6th Gear
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bI:
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011 %

Gear Values:
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Analise

Software TEPiciclo — Numero de Dentes

Exemplo 2 TEPs

"Map" of the Results
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Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

a

Relacao de
Transmissao
D

rRY
1222

[-1.105;-0.905]

0 ERARRA (d)
A AAS A4 4~ \u, ——
o [ 7
O-anhan
U o000 7Ty
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.. 1 1 e |\ 0 FEE—————
1 1 o
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|
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’
at YaYal !
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nao invessor
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-1 -0,666 -0,5 -0,333 0
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Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios
File Back Change Yiew Print Samples Exzit

—ear Ratios

Gear Ratio Quantity (1to 6) I 1 Tolerance (0.01to 10) I 0.01 %

Gear Ratios: Tolerance Set:

I-1_:1

[~ Limit the search to specifc Positions between 2 PGTs

[~ Limit the Train Yalues interval (bI and bII) standard interval: -0.904 to -0.048

bI I to I bII I to I

[ Limit the Teeth Quantity of the Gears

rsEEans et @uantity
Interval: Yalues Set:
Ring: | to | 36 to 250
Attention: It is not necessary to select Sun: | to | 12 to 226 confirm
npe P R
the "Direct Drive (l'l)' Planets: I to I 12 to 119
Cancel

EESC-USP © M. Becker 2014



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

L 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

-
File Back Change Yiew Print Samples Exzit

—ear Ratios

Gear Ratio Quantity (1to 6) I 1 Tolerance (0.01 to 10) I 0.01 %
Gear Ratios: Tolerance Set: imit the search to specifc Positions between 2 PGTs

I-1_:1

[~ Limit the Train Yalues interval (bI and bII) standard interval: -0.904 to -0.048

bI I to I bII I to I

[ Limit the Teeth Quantity of the Gears

rsEEans et @uantity
Interval: Yalues Set:
Ring: | to | 36 to 250
Attention: It is not necessary to select Sun: | to | 12 to 226 confirm
npe P R
the "Direct Drive (l'l)' Planets: I to I 12 to 119
Cancel

EESC-USP © M. Becker 2014



Exemplo 2 TEPs: Sintese
Software TEPiciclo — Transmissao
| 1

Back Exit
1' zl 3l 4l sl 6l
N Dosmon 2 [T Position 3 [ Dosmon 4 [~ Position 5 [ Dosmon [
A : A : A : A
[~ Position 8 [~ Position 9@ [ Dosmon 10 [T Position 11 [T Position 12

A

A S A

A

R S R A R S R A
[T Position 13 [~ Position 14 [~ Position 15 [~ Position 16 [T Position 17 [~ Position 18
[T Position 19 [T Position 20 [ Do;ition 21 [T Position 22 [ Do;ition 23 [T Position 24

S AR S

[T Position 25 [T Position 26 [T Position 27 [T Position 28 [T Position 30
? : 9 ‘}?1:7{9‘} '}?Q:AE'} ? : ? '}?1:‘391

A A A R A A
[T Position 31 [~ Position 32 [T Position 33 [T Position 34 [T Position 35 [T Position 36

CEOCL-Uor U VL. becCkel ZUT4

64



Back Exit

Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao
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Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

! 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

(nn}

-
File Back Change View Print Samples Exit

—Gear Ratios
Gear Ratio Quantity (1 to 6) | 1 Tolerance (0.01 to 10) |D.01 %
Gear Ratios: Tolerance Set: [V Limit the search to specife Positions between 2 P&Ts

\ | ‘1 -1.0001 ~ -0 9999

[V Limit the Train Values interval (bI and bII) standard interval: -0.904 to -0.048

BI | -0904 to| -0.333 bII | -0.904 fo | -0.333

[ Limit the Teeth Quantity of the Gears

sEeans Teeth Quantity
Interval Yalues Set
Ring | to I 36 to 250
Attention: It is not necessary to select Sun: I to | 12 to 226 Confirm
e~ foall 1.
the "Direct Drive" (1:1). Planets: | fo | 12 to 119
Cancel

[~ Position 25 [~ Position 26 [~ Position 27 [~ Position 28 [~ Position 29 [~ Position 30

S R A S RIR S S RI A S RI A R S 95 A S RS R
A S A A A R A 5 A R A A
[T Position 51 [~ Position 32 [~ Position 33 [~ Position 34 [~ Position 35 [~ Position 36

CEoOL-Uor & IVI. beCkel ZUT4



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

(nn}

-
File Back Change View Print Samples Exit

—Gear Ratios
Gear Ratio Quantity (1 to 6) | 1 Tolerance (0.01 to 10) ID.UI %
Gear Ratios: Tolerance Set: [V Limit the search to specifc Positions between 2 P&Ts
A\ ‘1 -1.0001 ~ -0 9999
[V Limit the Train Values interval (bI and bII) standard interval: -0.904 to -0.048
BI | -0904 to| -0.333 bII | -0.904 fo | -0.333
[ Limit the Teeth Quantity of the Gears
sEeans Neettn @uantity
Ring | to I 36 to 250
Attention: It is not necessary to select Sun: I to | 12 to 226
e sl 1 “~ .
the "Direct Drive* (1:1). Planets: [ to | 12 to 119
Cancel |
5 [ 77 T T T T T
R S R A R R R S R R R A
[T Position 25 [T Position 26 [T Position 27 [T Position 28 [~ Position 29 [T Position 30
S _ RIR— A S _RIR— 5 S _RJ|A S _ R|A— R s B S A S _ R|S5— R
A ) A A A R A S A R A A
[T Position 31 [T Position 32 [~ Position 33 [~ Position 34 [T Position 35 [~ Position 36

CEoOL-Uor & IVI. beCkel ZUT4



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios
File Back Change ¥iew Prnt Samples Exit

CEedn Rarnios

Gear Ratio Quantity (1 to 6) I 1 Tolerance (0.01 to 10) IO.UI %

Gear Ratios: Tolerance Set:

\ | | (1 -1.0001 ~ -0 9999

[V Limit the search to specifc Positions between 2 PGTs

[V Limit the Train Values interval (bI and bII) standard interval: -0.904 to -0.048

BI | -0904 to | -0.333 bII | -0.904 fo | -0.333

[ Limit the Teeth Quantity of the Gears

=Eeansieet @Quarntifsy hina Ti
Interval Yalues Set s

1min 2sec
Ring | to | 36 to 250

Attention: It is not necessary to select Sun [ to | 12 to 226 Confirm

L1} H " .
the “Direct Drive" (1:1). Planets: | to | 12 to 119
cancel

—Results

The quantity of possible combinations of 2 P&Ts that satisfy the conditions is: 100
Possible Solutions:

bI =- 0497 bII=-0.336 Position1(1-1') AssemblyB
] bI=-0497 bII=-0.336 Positionl(1-1') AssemblyC
] bI=-0487 bII=-0.345 Position1(1-1') AssemblyB
] bI =-0.487 bII=-0.345 Position1(1-1") AssemblyC LI Jorgue
| - Analy=is




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

o

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios
File Back Change @ Print  Samples Exit

CEedn Rarnios

Gear Ratio Quantity (1 to 6) I 1 Tolerance (0.01 to 10) IO.UI %

Gear Ratios: Tolerance Set:

\ | | (1 -1.0001 ~ -0 9999

[V Limit the search to specifc Positions between 2 PGTs

[V Limit the Train Values interval (bI and bII) standard interval: -0.904 to -0.048

BI | -0904 to | -0.333 bII | -0.904 fo | -0.333

[ Limit the Teeth Quantity of the Gears

=Eeansieet @Quarntifsy .
Interval Yalues Set Searching Time
1min 2 sec
Ring | to | 36 to 250
Attention: It is not necessary to select Sun [ to | 12 to 226 CoWrirm I
L1} H " .
the "Direct Drive" (1:1). Planets: | to | 12 to 119 Pentlun,] III

e 650 MHz (ano 2000)

The quantity of possible combinations of 2 P&Ts that satisfy the conditions is: 100
Possible Solutions:

bI =- 0497 bII=-0.336 Position1(1-1') AssemblyB
] bI=-0497 bII=-0.336 Positionl(1-1') AssemblyC
] bI=-0487 bII=-0.345 Position1(1-1') AssemblyB
] bI =-0.487 bII=-0.345 Position1(1-1") AssemblyC LI Jorgue
| - Analy=is
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Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

] = |

Eile Back Exi

° [~ Assemblies vs. Gears {as a function of a fixed output axle)

—Caption

\ 1st

2nd

3rd

' 4th

Sth

PEEE R
EEE e

el &1 ki &l

el 2] 4 4

6th

Basic Elements:

PGTI
PGTII

Input Element

Output Element

Fixed Element

Used P&Ts:

PGT I ond PET II

only PGT I
only PGT IT

Gears:

MNumbers frol

Assemblies

Letters from

mltoé

AtoD

ok

— | | OO

/70



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

semblies vs. Gears (as a function of a fixed output axle)

—Caption

2nd

3rd

' 4th

Sth

6th

444
Al 2] 4 41

el &1 ki &l

Basic Elements:

PGTI

PGTII

Input Element
Output Element

Fixed Element

Used P&Ts:

PGTI and PGT II
only PGT I
only PGT IT

Gears:

MNumbers from 1to 6

Assemblies:

Letters from A to D

ok

— | | OO

/1



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

o

2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

-
File Back Change View Print Samples Exit

s Eedn Ranes

Gear Ratio Quantity (1 to 6) I 1

Tolerance Set:

[0.01 %

[V Limit the search to specifc Positions between 2 PGTs

Tolerance (0.01 to 10)

Gear Ratios:

|-1 ‘1 -1.0001 ~ -0.9999

[V Limit the Train Values interval (bI ond bII) standard interval: -0.904 to -0.048

bI | -0.904 to | -0333 bIT | -0.904 fo | -0.333

[T Limit the Teeth Quantity of the Gears

SEEans eetn @uantity hing Ti
Interval Yalues Set Scarching Time
1min 2 sec
Ring | to I 36 to 250
Attention: It is not necessary to select Sun [ to | 12 to 226 confirm
[T o] sl £,
the "Direct Drive" (1:1). Planets: | fo | 12 to 119
cancel

—Results

The quantity of possible combinations of 2 P&Ts that satisfy the conditions is: 100
Possibl ions:

: . Assembly B
[ | bI=-0497 bII=-0.336 Position1(1-1') AssemblyC
bI =-0487 bII=-0.345 Position1(1-1') AssemblyB
[ ] bI=-0487 bII=-0.345 Position1(1-1') AssemblyC

Cancel |
ok |

LI Jorgue
Analy=is

/2



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios
File Back Change View Print Samples Exit |
= Eean Ranos
Gear Ratio Quantity (1 to 6) I 1 Tolerance (0.01 to 10) IU.DI %
Gear Ratios: Tolerance Set: [V Limit the search to specife Positions between 2 P&Ts
\ [ 1 -1.0001 ~ -0.9999
[V Limit the Train Yalues interval (bI and bII) stondard interval: -0.904 to -0.048
bI | .0.904 to| -0.333 bII [ .0.904 fo | -0.333
[ Limit the Teeth Quantity of the Gears
sEeans eet Quantifsy hina Ti
Interval Yalues Set R L
1min 2 sec
Ring [ to | 36 to 250
Attention: It is not necessary to select Sun [ to | 12 to 226 Confirm
the "Direct Drive" (1:1). Planets: | to | 12 to 119
cancel
—Results
Selected Solution for Torque Analysis:
M| bI = - 0.497 bII=-0.336 Position1(1-1') Assembly B




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

Exemplo do Projeto de uma Nova Transmissao Automatica

RTs:

3.0 1 Tolerancia: = 3%

1,5 1 J Razao Bésica [-0,7; -0,5]
1,0 1

0,7 1 TEP Il maior que TEP |
-2.5 1 s

EESC-USP © M. Becker 2014 74



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

L 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

-
File Back Change Yiew Print Samples Exzit

—Gear Ratios
Gear Ratio Quantity (1to 6) I 4 Tolerance (0.01to 10) I 3 %
Gear Ratios: Tolerance Set: [~ Limit the search to specifc Positions between 2 P&Ts
I 21l
[~ Limit the Train Yalues interval (bI and bII) standard interval: -0.904 to -0.048
I ! bI I to I bII I to I
I 21l
[ Limit the Teeth Quantity of the Gears
| 21l
rsEEans et @uantity
I 01 Interval: Yalues Set:
I & Ring: | to | 36 to 250
Attention: It is not necessary to select Sun: | to I 12 to 226 confirm
ne; fomll 1,
i HEihezy 1Bl () Planets: | to | 12 to 119
Cancel

EESC-USP © M. Becker 2014



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

L 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

-
File Back Change Yiew Print Samples Exzit

—ear Ratios
Gear Ratio Quantity (1to 6) I 4 Tolerance (0.01to 10) I 3 %
Gear Ratios: Tolerance Set:

[~ Limit the search to specifc Positions between 2 PGTs

IS 2l 291~ 309
[~ Limit the Train Yalues interval (bI and bII) standard interval: -0.904 to -0.048

I1'5 2l 1 455 ~ 1 545 bI I to I bII I to I
ID'T 2l 0679 ~ 0 721

[ Limit the Teeth Quantity of the Gears

-2.9 o | -2.575 ~ -2 425
rsEEans et @uantity
Interval: Yalues Set:
Ring: | to | 36 to 250
Attention: It is not necessary to select Sun: | to | Confirm
e~ PR TR
the "Direct Drive" (1:1). Planets: | fo [
Cancel

EESC-USP

© M. Becker 2014




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

L 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

-
File Back Change Yiew Print Samples Exzit

—ear Ratios
Gear Ratio Quantity (1to 6) I 4 Tolerance (0.01to 10) I 3 %
Gear Ratios: Tolerance Set:

[~ Limit the search to specifc Positions between 2 PGTs

I3 1 291~ 309

[V Limit the Train Yalues interval (bI and bII) standard interval: -0.904 to -0.048

I . i1 1.455 ~ 1.545
= bI | .06 to]| .05 BII [ .07 to| .06
ID.T 1 0.679 ~ 0.721
[ Limit the Teeth Quantity of the Gears
-2.5 1 -2.575 ~ -2.425
rsEEans et @uantity
Interval: Yalues Set:
Ring: | to | 36 to 250
Attention: It is not necessary to select Sun: | to | 12 to 226 Confirm
npe P R
i HEihezy 1Bl () Planets: | to | 12 to 119
Cancel
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Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

L 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

-
File Back Change ¥iew Prnt Samples Exit

—ear Ratios
Gear Ratio Quantity (1to 6) I 4 Tolerance (0.01to 10) I 3 %
Gear Ratios: Tolerance Set:

[~ Limit the search to specifc Positions between 2 PGTs

IS 1 291~ 309

[V Limit the Train Yalues interval (bI and bII) standard interval: -0.904 to -0.048

I . i1 1.455 ~ 1.545
= bI | .06 to| .05 BII [ .07 fto| .04
ID.T 1 0.679 ~ 0.721
[ Limit the Teeth Quantity of the Gears
-2.5 i1 -2.575 ~ -2.425
rsEEans et @uantity
Interval: Yalues Set:
Ring: | to | 36 to 250
Attention: It is not necessary to select Sun: | to | 12 to 226
ne; fomll 1,
the "Direct Drive" (1:1). Planets: | to I 12 to 119
Cancel
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Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

File Back Change ¥iew Prnt Samples Exit

= Eean Rahios

Gear Ratio Quantity (1to 6) | 4 Tolerance (0.01to 10) I 3 %

Gear Ratios: Tolerance Set:

|3 i1 291~ 309

[~ Limit the search to specifc Positions between 2 PGTs

[V Limit the Train Values interval (bI and bII) standard interval: -0.904 to -0.048

I . il 1.455 ~ 1.545
12 bBI | .06 o] -05 BII | .07 to| .06
ID.T i1 0.679 ~ 0.721
[~ Limit the Teeth Quantity of the Gears
-2.5 i1 -2.575 ~ -2 425
s Eeans eett Quarntifsy hina Ti
Interval Yalues Set e
Zmin 34 sec
Ring: | to | 36 to 250
Attention: It is not necessary to select Sun: | to | 12 to 226 confirm
L1 o H n .
the "Direct Drive" {1:1). Planets: | to | 12 to 119
cancel

—Results

The quantity of possible combinations of 2 P&Ts that satisfy the conditions is: 1249
Possible Solutions:

W] bI=--0545 bII=-0.637 Position20(4-2" AssemblyC
[ | bI=-0545 bII=-0.636 Position20(4-2") AssemblyC
[ | bI=-0545 bII=-0.635 Position 20 (4-2') AssemblyC

ok |
[ ] bI=-0.545 bII=-0.634 Position 20 (4-2" AssemblyC - quI

Analy=is




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios
File Back Change iew Print Samples Exit

= Eean Rahios
Gear Ratio Quantity (1to 6) | 4 Tolerance (0.01to 10) I 3 %
Gear Ratios: Tolerance Set:

[~ Limit the search to specifc Positions between 2 PGTs

I3 2l 291~ 309
[V Limit the Train Values interval (bI and bII) standard interval: -0.904 to -0.048
I . 2l 1. 455 ~ 1. 545
1.9 BI | 06 tof| -05 BII | 07 fto| -06¢
IU.T i1 0679 ~ 0.721
[~ Limit the Teeth Quantity of the Gears
-2.9 2l -2 575 ~ -2 425
s Eeans eett Quarntifsy hina Ti
Interval: Yalues Set g
Z2min 34 sec
Ring: | to I 36 to 250
Attention: It is not necessary to select Sun: | to | 12 to 226 confirm
n H H n .
the "Direct Drive" {1:1). Planets: | to | 12 to 119
cancel

—Results

The quantity of possible combinations of 2 P&Ts that satisfy the conditichs is: 1249
Possible Solutions:

W] bI=--0545 bII=-0.637 Position20(4-2" AssemblyC
[ | bI=-0545 bII=-0.636 Position20(4-2") AssemblyC
[ | bI=-0545 bII=-0.635 Position 20 (4-2') AssemblyC

ok |
[ ] bI=-0.545 bII=-0.634 Position 20 (4-2" AssemblyC - quI

Analy=is




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios
File Back Change iew Print Samples Exit

s Eean Ranos
Gear Ratio Quantity (1to 6) | 4 Tolerance (0.01to 10) I 3 %
Gear Rafios: Tolerance Set: [ Limit the search to specifc Positions between 2 P&Ts
I3 2l 291~ 309
[V Limit the Train Values interval (bI and bII) standard interval: -0.904 to -0.048
I . 2l 1. 455 ~ 1. 545
1.3 BI | 06 tof| -05 BII | 07 fto| -06¢
ID.? 1 0679 ~ 0.721
[~ Limit the Teeth Quantity of the Gears
-2.5 1 -2 575 ~ -2 425
s Eeans eett Quarntifsy hi
Interval: Yalues Set Searching Time
Z2min 34 sec
Ring: | hul 36 to 250
Attention: It is not necessary to select Sun: | to | 12 to 226 confirm
the "Direct Drive" {1:1). Planets: | to | 12 to 119
cancel

—Results

The quantity of possible combinations of 2 P&Ts that satisfy the conditions is: 1249

Possible Solutions:

BIEE U T ErT 0l I oNL2) Aetlee ‘ = I
[ | bI=-0545 bII=-0.636 Position20(4-2") AssemblyC
[ | bI=-0545 bII=-0.635 Position 20 (4-2') AssemblyC

[ ] bI=-0.545 bII=-0.634 Position 20 (4-2" AssemblyC - quI
Analy=is




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

File Back Change ¥iew Prnt Samples Exit

= Eean Rahios
Gear Ratio Quantity (1to 6) | 4 Tolerance (0.01to 10) I 3 %
Gear Ratios: Tolerance Set:

[~ Limit the search to specifc Positions between 2 PGTs

|3 i1 291~ 309

[V Limit the Train Values interval (bI and bII) standard interval: -0.904 to -0.048

I . il 1.455 ~ 1.545
12 bBI | .06 o] -05 BII | .07 to| .06
ID.T i1 0.679 ~ 0.721
[~ Limit the Teeth Quantity of the Gears
-2.5 i1 -2.575 ~ -2 425
s Eeans eett Quarntifsy hina Ti
Interval Yalues Set e
Zmin 34 sec
Ring: | to | 36 to 250
Attention: It is not necessary to select Sun: | to | 12 to 226 confirm
L1 o H n .
the "Direct Drive" {1:1). Planets: | to | 12 to 119
cancel

—Results

Selected Solution for Torque Analysis:
bI =-0.545 bII=-0.637 Position20(4-2") AssemblyC

| )




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios
File Back Change ¥iew Prnt Samples Exit

[ CEAnRalits -, Parameters Selection for the Torque Analysis [ X |
Gear Ratio Quantity (1to 6)
—Limiting Parameters for the search
Gear Ratios: Tolerance <
|3 31 291~ 3 Train Yalue bI: -0.545 bII: -0.637
d interval: -0.904 to -0.048
[V Limit the Gears Teeth Quantity:
- 1 ~ : H

I1.5 1455~ 1 I I 0.7 - I 0.6
IU-T 27l 0679 ~ ( Desired Interval: Yalues Set:

Ring: [ to | 36 to 250
-2.9 2l -2. 575 ~ -

Sun: [ to | 12 to 226

Scarching Time
Planets: | to | 12 to 119
Z2min 34 sec
Confirm I Change | Cancel |
Attention: It is not necessam g confirm
the "Direct Drive" (1:1). Planets: | o] 2 fo 119
cancel

—Results

Selected Solution for Torque Analysis:
bI =-0.545 bII=-0.637 Position20(4-2") AssemblyC




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

File Back Change ¥iew Prnt Samples Exit

[ CEAnRalits -, Parameters Selection for the Torque Analysis [ X |
Gear Ratio Quantity (1to 6)
—Limiting Parameters for the search
Gear Ratios: Tolerance <
[ 31 291 ~3 | Trainvalue bI: -0.545 bII: -0.637
d interval: -0.904 to -0.048
[~ Limit the Gears Teeth Quantity:
- 1 ~ : H

I1.5 1455~ 1 I| .07 to| .06
IU-T 2l 0679 ~ ( Desired Interval: Values Set:

Ring: I to I 36 to 250
-2.9 2l -2. 575 ~ -

Sun I to I 12 to 226

Scarching Time
Planets | to | 12 to 119
Z2min 34 sec
Confirm I Change | Cancel |
Attention: It is not necessam g confirm
the "Direct Drive" (1:1). Planets: | o] 2 fo 119
cancel

—Results

Selected Solution for Torque Analysis:
bI =-0.545 bII=-0.637 Position20(4-2") AssemblyC




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios
File Back Change Yiew Print Samples Egit

Parameters Selection for the Torque Analysis

= Lirniting Parametens fon fhie seanct — Results
. Select the PGTs for the Torque Analysis:
Train VYalue bI: -0.545 bII: -0.637

PGTI: 10 options
[~ Limit the Gears Teeth Quantity

Zr= 66 Zs= 36 Zp= 15

Desired Interval Yalues Set Zr= 88 Zs= 48 Zp= 20
Zr= 101 Zs= 55 Zp= 23 ~|
Ring I Tu:.l 36 to 250
Sun | r.:.| 12 to 226 PST II: 10 options
g I T'Z'I = L

| | Zr= 77 Zs= 49 Zp= 14
Zr= 88 Zs= 56 Zp= 16

confirm I Change I cancel I

The LIrecT LUrTVe ™ 11711,

Planets: I Tu:ul 12 to 119
cancel |

—Results

Selected Solution for Torque Analysis:
bI =-0.545 bII=-0.637 Position20(4-2") AssemblyC




Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

File Back Change iew Print Samples Exit

= Limnitina Panametens
Train Yalue

[~ Limit the Gears

Desire

Ring: I

-, Torque Analysis vs. Gear Ratio [ X|
Close View Print
—PGTI — Position
Teeth Quantity:
— | 1

Ring [ 66
Sun | 36

Planets

Sun: |

l_
confirm I

TThe OIrecT orve (1

Planets:

—Results

Selected Solution foi

bI =-0.545 bII

—PGTII
Teeth Quantity:

Ring [ 66
Sun | 42

Planets

Confirm I
Back I

Arm

II Sun

i

=

" 2nd 0.708 : 1

=3

" 3rd 2.956 :1

=a

" 4th 2.835:1

=

" S5th 1.545:1

=

 6th -2.425 : 1

86



-, 2 PGTs - Determination of the Kinematic Relations through the Gear Ratios

File Back Change iew Print Samples Exit

= Limnitina Panametens
Train Yalue

[~ Limit the Gears

Desire

Ring: I

-, Parameters Sqa.

Teeth Quantity:

Ring | 66
Sun | 36

Planets

Sun: |

l_
confirm I

TThe OIrecT orve (1

Planets:

—Results

Selected Solution foi

bI =-0.545 bII

—PGTII
Teeth Quantity:

Ring | 66
Sun | 42

Planets

Confirm I
Back I

Torque Analysis vs. Gear Ratio

Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

— Position

—

Arm

Sun Arm

II Sun

Select a Gear for the analysis:

i

E=a

" 2nd 0.708 : 1

=3

" 3rd 2.956 :1

=a

" 4th 2.835:1

=

 Sth 1.545 :1

=

 6th -2.425 : 1
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Transmissoes Veiculares
Transmissdo Automatica @ @

e /[F 6HP26

e 19 Transmissdo 6-marchas para automoveis
em série fabricada no mundo (~ ano 2001)

19 | 29 | 32 | 42 | 5% | 6° re
4,1712,34 |1,52 (1,14 /0,86 |0,69 |-3,40
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Transmissoes Veiculares
Transmissdo Automdtica @ @

BMW 7 Series

»
Y 2 ==
e WG Do

[

EESC-USP © M. Becker 2014 21



Transmissoes Veiculares

Caixas ZF @ @
ZF 6HP26

Embreagens e Freios

Planetario 1

Tipo Ravigneaux Planetario 2

EESC-USP © M. Becker 2014 92



Transmissoes Veiculares
Caixas Ravigneaux

°htto://www.voutu be.com/watch?v=7iTn8OWxVFU

B

entrada saida

entrada (/€

A

S,—— Ravigneaux —S§S,

B
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Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

* Resultados obtidos para 2 TEPs Simples (RT):

ZF 6HP26 (RT:1) 2 TEPs Simples (RT:1) Diferenca (%)

4,171 4,068 2,47
2,340 2,468 6.24
1,521 1,673 9.99
1,143 1,000 12,51
0.867 0,781 9.96

0,691 0.6 2,45
-3,403 -3,5 4,58
Regiao proxima a Direct-Drive (1:1)

Fonte: TEPiciclo - A Software to Help the Planetary Gear Trains Design — SAE Technical Paper #: 2003-01-0679, DOI: 10.4271/2003-01-0679
Authors: Becker, M., Amaral, D., and Dedini, F.

EESC-USP © M. Becker 2014 94



Exemplo 2 TEPs: Sintese

Software TEPiciclo — Transmissao

 Resultados obtidos para a Mudanca de Marcha:

Troca de ZF 6HP26 2 TEPs Diferenca (%)
1>2 1,78 1,63 8,43
2->3 1,53 1,48 3,27
3>4 1,33 1,67 25,6
4->5 1,32 1,27 3,78
526 1,25 1,16 7,20

Regiao proxima a Direct-Drive (1:1)

Fonte: TEPiciclo - A Software to Help the Planetary Gear Trains Design — SAE Technical Paper #: 2003-01-0679, DOI: 10.4271/2003-01-0679
Authors: Becker, M., Amaral, D., and Dedini, F.
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