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Tutorial: Shift gear transmission
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System settings

FVYRYIRANDELLEEDEBRDEHEEBILX. FINELKELDIBAENHDHIEN—HBIZH
BNTWET, COBEF. EXVRE—RAFET—RELTHEDONE =8, FEARIMLOHIZE
2TEEINFET ., TO=0O. [REIR—CTHRERRIML AT a0 DIF5ERELTLESLY, &
DF1—R)T7ILTIE, X7 DEHEMBRE LI —F B1=8(Z. [Consider configuration | EFE[EHL 3
FLOW IR DI THEENBEAINTVWET, EYHRAT . [REIR—DTTIT,4TILET, ThIZD
WTIEBRTHRBALET,

Groups of shafts
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Names Outer Geometry Inner Geometry Position Speed
Groups Shafts Length |Diameter 1 Length |Diameter 1
‘Main Shaft’
‘Input Shaft’ 50 20 - - 0 2000
‘Output Shaft’ 60 25 - - 50 -
‘Countershaft’
‘Layshaft’ 100 30 - 0 -
‘G2 in Hub’ 20 40 20 35 70 -
System =
4 |System

Load spectrum
Caonfiguration
4 Shafts
4 Main Shaft
Input Shaft
Cutput Shaft
4 Countershaft
Layshaft
Hub G2 in
4 Bearings
Bearing G2 in
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Loading and Supports
RIZ. DX ITNMIBBLGIRTOERERDEREITVET,
Element Name Position | Parameters (in addition to default values)
Main Shaft
Input Shaft Coupling Coupling 5 b=10,T=50
Cylindrical Gear Cin 30 b=10, z=17, mn=2, a =20
Support Supportl 15 Leave default values
Support Support2 40 Leave default values
Output Shaft | Cylindrical Gear G1out 20 b=15, z=33, mn=2, a =20
Cylindrical Gear G2 out 40 b=15, z=27, mn=2, a =20
Support Support3 5 Default values
Support Supportd 55 Set also the flag for ‘Shaft is supported
against torsion’
General constraint | 3rd Speed 0 Rotation around x-axis: Type->Fixed
Synchronizer
Counter Shaft
Layshaft Cylindrical Gear Cout 20 b=10, z=33, mn=2, a =20
Cylindrical Gear Glin 60 b=15, z=17, mn=2, a =20
Support Support5 0 Leave default values
Support Support6 100 Leave default values
Hub G2 in Cylindrical Gear G2in 10 b=15, z=23, mn=2, a =20
General constraint | 2nd Speed 1 Translation in x-axis: Type->Fixed
Synchronizer Rotation around x-axis: Type->Fixed
Roller bearing Bearing G2 in | 10 Type -> Needle bearing ‘K 30x35x17".
-> Shaft connected to outer ring.
-> Connect inner ring to shaft ‘Layshaft’.
->Set all flags for the support conditions.
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Main Shaft
Input shaft Output shaft
Coupling
3rd Speed Synchronizer
Countershaft

Layshaft 2nd Speed Synchronizer Hub G2 in

Bearing G2
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Gear connections
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4 Cylindrical gear pairs TL [Nm] T2 [Nm]
b Cin-Cout > =
I Glin-G1 out
c G2in-G2 out
Planetary gear sets
Bevel gear pairs
Worm gears

T1 [Nm] T2 [Mm]
T1 [Mm] T2 [Nm]

T1 [Mm] T2 [Mm] T3 [Nm] 5 5F2 5F3

SF1 5F2 SHIL 5H2

SHL 5H2
SF1 5F2 5H1 5H2

SF 5H SW 4 ] 5B

5H3

Positioning
UTONERDDERETVNET

Group 'Countershaft’ according gear pair 'C in-C out’
Gear 'GL in' according gear pair 'GL in-G1 out’
Shaft '"Hub G2 in' according gear pair 'G2 in-G2 out’

Group according gear pair

o |

Group

ICmmtershaFt 1 |

Cylindrical gear pair

|CinC out x|
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BE T, BICHFOXVIGlout | E—HT B L3I, FVIGlInIANEARICEESNET ., SBEH®D
BE T, £VIG2 inl[XFBIZWIETEXT7IG2 out]&E—FHT BESITHZES v TR Hub 2in) HSEAF ]
[ZEEESNFET, 2FY. KLDXFYOHILHIHILET, Bearing G2 in]&l2nd Speed Synchronizer |
(%, P2 v TR Hub G2 inJIZEREN . £7TG2 in]&—#IZBIKESIZH>TWAZ LITEE LTS

LY,

SATLETIVIIRDESIZHYET,
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Configurations
CCTVRTLV)—DAYE—TERI1ZD)ILET, LWhSERIET—IILTERSN., 1T
[CEREENFT . FEHE. 3 2DFFLIDENETNESIaAL— M HF=OIZFERSNET,

M 3rd Speed Synchronizer  2nd Speed Synchronizer Gl in-G1 out
1 lst Speed [ | =l
2 2nd Speed [ ] El
3 3rd Speed  [V] ] ]
Output Shaft  *
Hub G2 in *
| Connections  # Cin-C out
¥ Glin-GI out
G2 in-G2 out

Active element 3 [
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& -RAVEFERALT I DDITZEML. LEORITTRT LS. 3 DD ST SxtI6T D ARIF
AALFET, &IZ, FIIZI3“Speed Synchronizer], 2" Speed Synchronizer], [G1in-G1 out ZiBA0L
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FTRTDT—REANLI=L AERLI-BROBIREERITOVTHRALET .

1st Speed

FAIRPDEFTHEICEAE>TLNSTTRTIC in—C out &L, REMIZEFTRT7IGI in-
Gl out JZNMLTEEEIN D=0, ST BFTVIRYIAD TSI ERELET,

CNZEAREICT BICIE. RZaT7 XV RYIRADELIE—TH—IDR L TRShiE o =D D &S
(2. — %975 3R 3rd Speed Synchronizer IZIET I TA4TICLT. AAT¥ITRER ALY INERLS
BEETHEIEIDELHYFET, DFY. ZWFTEEIHRESN T =CO—REZHE D x B
b ELEERITHRINFERT A, SBIZ, VO SHI2nd Speed Synchronizer |HEIZLET

ST .BREFERLTEXTRTEEREIIMEIRT S 2 DOELGLIAEE/ERLIZCEZEMELT
BLEFEETYT, — AT £7RTPIGT in-G1 outlI[ZBWT, £7 DM AE B D Bt A2
TREINTWET, T, X7R7IG2 in-G2 out | T, KYEH TIHEEISEWN Y IaL—IavnE
HINTWET, WENG2 in]NHPZEL TR Hub G2 inJITEEBESN TWA R FEERTEET , L
2w IRMHub G2 inJlE, Z—FILARTZY VT IZBYMITENTWET, LizA>T, —fi&#2nd Speed
Synchronizer N7 O T4TILSNTULEWERY, ¥ 7TG2 inJ[E7ARS—F7ELTHELET .
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2nd Speed
FF7RTFICin-C out)MED/AT—270—I[&, [G2 in-G2 out IZ N L TIZESNFET,

3rd Speed

SRIFFALIUNSATH#IZaAL—bF 510, 3R IOFA Y —1DT T4 FTRT
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Configurations within a load spectrum
MATYTRILTIE WERARIMNLAD NS OEREZTNOEDRET—RELTERETH LD
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Frequency Configuration
haft General * | ¥ Frequency
Element Input Shaft ¥ Tail
Output Shaft ¥ i
1 0.5 15t Speed P B THousing
Layshaft * | ¥ Configuration
_2 03 lnd SFIEEd. Huh G‘Z in s
3 0.2 3rd Speed Hide All
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