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3. DMU KINEMATICS & ASSEMBLY



Boat with DCT

ASSEMBLY

THII Constraints Fix.210 (fixed shaft.1}
oincidence.10 (engiene shaft.1,246shaft.1)

ffset.11 (246shaft.1,135shaft.1)

Coincidence.211 {engiene shaft.246,246shaft.1)

Offset.212 (engiene shaft.1,engiene shaft.246)

ffset.12 (246shaft.1,engiene shaft.1) Coincidence.213 {engiene shaft.246 fixed shaft.1)

S
{Rf‘”g

&

ffset.19 (engiene shaft.1,clutchpack(248)(engine shaft).1)
ffset.20 (clutchpack246.2,engiene shaft.1)
ffset.21 (clutchpack(245)(engine shaft).2.engiene st
ffset.23 (gear5.1,135shaft.1)
ffset.36 (gear3.1,246shaft.1)
ffset.38 (246shaft.1,gear2 - opposite.1)
oincidence 40 (gear2 - opposite.1,246shaft.1)
oincidence.43 (246shaft.1,135shaft.1)
ffsetd5 (135shaft.1,1-1)
oincidence.46 (135shaft.1,Gear 1-2.1)
ffset47 (Gear 1-2.1,135shaft.1)
ffeet.49 (Real Gear 3-1.1,135shaft.1)
ffset.50 (3-2,135shaft.1)
oincidence.51 {3-2,135shaft.1)
ffset.53 (135shaft.1,Real Gear 6-1.1)
Coindidence.59 (246shaft.1,Real Gear 4-2.1)
Offset.60 (Real Gear 4-2.1,135shaft.1)

. Offset.61 (Real Gear 4-1.1,135shaft.1)

Coincidence.66 (135shaft.1,gear5 opposite.1)

Coincidence.66 (135shaft.1,gear5 opposite.1)
Coincidence.68 (135shaft.1,R-Gear-2.1)

Offset 72 (Part1.1,gear5.1)

Offset.74 (R-Gear-2.1,Part1.1)

Offset.75 (R-Gear-1.5.1,Part1.1)

Coincdence.76 (countershaft.1,gear3.1)
Coincidence.77 (countershaft.1,Gear Selector.2)
Coincidence.78 (countershaft.1,Gear Selector.1)
Offset.79 (Gear Selector.1,countershaft.1)
Offset.80 (Gear Selector.2,countershaft.1)
Coincidence.81 {countershaft.1,Gear selcetor 2.1)
Coincdence.82 (Gear Selector 3.1,countershaft.1)
Offset.83 (Gear Selector 3.1,countershaft.1)
Offset.84 (Gear selcetor 2.1,countershaft.1)
Coincidence.85 (Final shaft.1,135shaft1)
Offset.88 (Final shaft.1,135shaft.1)

Coincidence.89 (Gear 1-2.2,countershaft.1)

5.4 Offset 90 (1-1.1,Gear 1-2.2)

/::’ FixTogether.3(Final shaft.1,1-1.1,ship propeller.1)

/f/ FixTogether4(Gear 1-2.2,countershaft.1)

/,;’ FixTogether.5(clutchpack135(engine).2,engiene shaft.1

/j»’ FixTogether.35(135shaft.1,gear5 opposite.1,3-2)

»ﬁk Coincidence.209 (246shaft. 1 fixed shaft.1)

Offset.214 (engiene shaft.246 fixed shaft.1)
Offset.215 (246shaft.1,fixed shaft.1)
Coincidence.216 (engiene shaft.1 fixed sh:
Offset.217 (engiene shaft.1,fixed shaft.1)
Coincidence.218 (135shaft.1,fixed shaft1)
Offset.219 (135shaft.1,fixed shaft.1)
Coincidence.220 (gear3.1,fixed shaft.1)
Offset.221 (gear3.1 fixed shaft.1)
Coincidence.222 (Real Gear 4-1.1 fixed she
Offset.223 (Real Gear 4-1.1fixed shaft.1)
Coincidence.224 (Real Gear 6-1.1 fixed sh:
Offset.225 (Real Gear 6-1.1fixed shaft.1)
Coincidence.226 (1-1 fixed shaft.1)
Offset.227 (1-1,fixed shaft.1)

Offset.228 (135shaft.1,fixed shaft.1)
Coincidence.229 (Real Gear 3-1.1 fixed sh:
Offzet.220 (Real Gear 3-1.1fixed shaft.1)
Coincidence.231 (gear5.1fixed shaft.1)
Offset.232 (gear5.1 fixed shaft.1)

DMU KINEMATICS & ASSEMBLY

Coincidence.233 (Part1.1,fixed shaft.1)
Offset.234 (Part1.1 fixed shaft.1)
Caincidence.235 (R-Gear-1.5.1 fixed shaft.1)
Offset.236 (R-Gear-1.5.1,fixed shaft.1)
Coincidence.237 (fixed shaft.1,Gear Selector.1)
Coincidence.238 (fixed shaft.1,Gear Selector.1)
Caincidence.239 (Gear Selector.2 fixed shaft.1)
Coincidence.240 (Gear Selector.2 fixed shaft.1)
Coincidence.241 (Gear selcetor 2.1 fixed shaft.1)
Coincidence.242 (Gear selcetor 2.1 ,fixed shaft.1)
Caincidence.243 (Gear Selector 3.1,fixed shaft.1)
Coinddence.244 (Gear Selector 3.1,fixed shaft.1)
Coincidence.245 (countershaft.1 fixed shaft.1)
Offset.246 (countershaft.1,fixed shaft.1)
FixTogether.77(clutchpack246.2 246shaft.1 clutchpack246.1)
Caincidence.247 (countershaft.1, fixed shaft.1)
Offset.248 (countershaft.1,fixed shaft.1)
Caincidence.249 (Final shaft.1 fixed shaft.1)

Offset.250 (Final shaft.1,fixed shaft.1)

il Coincidence.251 (ship propeller.1,Final shaft.1)

4. Offset 252 (Final shaft.1,ship propeller.1)
Coincidence.253 (Boat with DCT Real.1,Final shaft.1)

Offset.254 (Boat with DCT Real.1,Final shaft.1)




Gear Rotation

Shaft Rotation—— Gear Selecting



"}f transmissian, DOF=0

=loints

o

—E# Rigid3 (gear? - opposite.,246shaft.1)
o

= E% Rigid4 [Real Gear 4-2.1,246shaft.1)
o

[~ G2 Rigid5 (Real Gear £-2.1,246shaft.1)
o

~E% Rigid.e (Gear 1-2.1,135shaft.1)
o

~E# Rigid15 (135shaft,R-Gear-2.1)

=

=G4 Rigid 18 iFinal shaft1,1-11)

) e

=E¥ Rigid.19 (Gear 1-2.2 countershaft.1)
o

=E4 Rigid.24 (135shaft 1, clutchpack135(shaft).2)
o

B Rigid.25 (clutchpack135(shaft)1,135shatt.1)
o

=E4 Rigid.26 [clutchpack246.1,246shaft.1)

o
B2 Rigid.27 (clutchpack246.2 246shaft.1)

o
=E% Rigid.28 (clutchpack135(engine).2 engiene shaft.1)

o
~E¥ Rigid.2a (clutchpacki3Siengine) engiene shaft.1)

'E% Rigid.30 [clutchpacki248)engine shaft).2 engiene shaft.1)

A=F

=E% Rigid31 (clutchpacki248)engine shaft)1,engiene shaft.1)

T
=E# Rinid.32 1135shaft 1.0ear5 oonosite)

%:7|01.18 {engiene shaft 24¢ 248shaft 1 fixed shaft.1)

%:?IU'I 19 {engiene shaft.1,135shaft.1 fixed shaft.1)

5P

o ‘% 135 revolute (engiene shaft1fixed shaft.1)

| 6% B r4e et ot acied
i 8210122 st gears 1 feed shft 1)

Az
k
k
h
)y
)z

%6 2|04 23 (2déshatt 1 Real Gear 4-11fixed shaft 1)
%@ 2|04 24 (246shatt 1 Real Gear 6-1.1fixed shaft 1)
71015 (35shtt 11 shat)

%6 2|0 26 (135shatt 1 Real Gear 3-1.1fixed shaft.1)
%é ?|®.27 [135shaft.1,gears.1 fixed shat1)

%é 7|0 28 (135shatt.1 Part1 1 fized shaft.1)

%@ 2| % 29 {Part1 1R-Gear-15.1 fived shaft 1)

“= i prisrnatic 30 (fixed shaft 1 Gear Selector.1)

E:'Jeg Prismnatic31 (Gear Selector2 ficed shaft 1)

:tlﬁ Prismatic 32 (Gear selcetor 21 fived shatt1)
:tlﬁ Prismatic 33 (Gear selector 3.1 fived shaft 1)

‘& Revolute3d (countershaft 1 ficed shaft.1)

I
e

%g 1% 37 (countershatt 1 Final shaft1fixed shaft 1
'E& Rigid 36 (3-2,135shaft.1)

ﬁr Rigid 37 (135shatt.1,3-2)

ﬁ Rigid 38 (Final shaft.1,shig propeller)

@ Opposite

LI Angle driven for revelute 1 L] Angle driven for revolute 2
Joint Limits

[ 1st lower limit: LIn:.pf .= [ 1st upper limit: L|r|':_r-f .
[ 2nd Lower Limit: L|I'|E.E-t .: [ 2nd upper limit: Llns.e:—t .ll=

@ OK | OCancel

\
W




"}f transmissian, DOF=0
=loints

7 Joir n: 135 n
—E# Rigid3 (gear? - opposite.,246shaft.1)

o
= E% Rigid4 [Real Gear 4-2.1,246shaft.1)

loint geometry

| '& 2dérevolute (engiene shaft 246 fied shaft 1) T feme[135 revolute

y 3
—Ei Rigid5 (Real Gear 6-2.1,246shaft.1) l %@ 7|0 22 (24gshaft 1,gear 1 fired shaft1)
H P = L.
A —— -5 210123 (st Real Gear 411 shat ) & Angle driven
=B Rigid.15 (135shat1 R-Gear-2.1) .l. kol

a

?
._@?’ Rigid.18 Final shaft1,1-11) l %5’ |24 {24dshatt 1 Real Gear 6-1.1fied shaft 1) = Lower lirnit: -35{rdeg E = Upper lirnit: I E

8 210125 135shatt 1 1-1ved st

'@T Rigid.19 (Gear 1-2.2 countershaft.1) l
B Rigid24 (135shaft 1 dutchpack35ishaf.2) ,l. %6 7|26 (135shaft 1 Real Gear 3-11fixed shaft 1)

¥ )
—E# Rigid25 (clutchpacki3Sishaft)1,135shatt 1) %g 710027 (135shatt.1,gears.1 fixed shaft 1)

. I
P R I 88710128 (135cheft 1Pt 1 e )
= E# Rigid.27 iclutchpack246.2 246shatt 1
= GUETIANER ) %@ 7| 29 [Part1 1 R-Gear-15.1 fived shaft.1)
&3 G Rigid.28 [clutchpack135(engine).2 engiene shaft.1) A _
= , : & ﬁ Prisnatic 30 fixed shaft1,Gear Selector 1) e e
=E¥ Rigid.29 clutchpacki3Siengine)d,engiene shaft.1) 5 AN
'@? Rigid.30 [clutchpacki248)engine shaft).2 engiene shaft.1) ) “’fg Prismatic 31 (Gear Selector2ficed shaft 1) ¢ A
ke 2 1 =z =
'@ Rigid31 (clutchpack{24@)iengine shaft)1,engiene shaft.1) s !]é Prismatic 32 (Gear selcetor 21 fived shatt1) | \1\ % : =
o] 1 [ Z %=
l-E% Migle 22 /38l e el r 8 mismatic 3 {Gear Selector 3.1fived shaft 1) < H: ~
|? s ;- 4 - b -
l %% 700018 {engiene shaft 24¢ 248shaft 1 fixed shaft.1) | | Y i@ Revolute34 (countershat 1 fxed shaft ) o ‘ ”
é. ?|™ 19 (engiene shaft1,135shaft 1 fixed shaft 1) ) .
n.%ﬁ 2| 37 {countershatt 1 Final shaft 1 fived shaft.1) ﬂ ,
| I"%HS revolute (engiene shaft 1fixed shaft.1) s ‘ .
= {Rigid 36 (3-2,135shaft.1)

ﬁr Rigid 37 (135shatt.1,3-2)

ﬁ Rigid 38 (Final shaft.1,shig propeller)




"}f transmissian, DOF=0

=loints
o

—E# Rigid3 (gear? - opposite.,246shaft.1)
o

= E% Rigid4 [Real Gear 4-2.1,246shaft.1)
o

[~ G2 Rigid5 (Real Gear £-2.1,246shaft.1)
o

~E% Rigid.e (Gear 1-2.1,135shaft.1)
o

~E# Rigid15 (135shaft,R-Gear-2.1)

i ET )

=E% Rigid.18 (Final shaft1,1-1.1)
o

~E¥ Rigid13 (Gear 1-2.2 countershaft.1)
o

=E4 Rigid.24 (135shaft 1, clutchpack135(shaft).2)
o

B Rigid.25 (clutchpack135(shaft)1,135shatt.1)
o

=E4 Rigid.26 [clutchpack246.1,246shaft.1)

o
B2 Rigid.27 (clutchpack246.2 246shaft.1)

L

: '@? Rigid.28 [clutchpack135(engine).2 engiene shaft.1)

'@ Rigid.29 (clutchpack135(engine).1 engiens shaft.1)

'@? Rigid.30 [clutchpacki248)engine shaft).2 engiene shaft.1)
'@ Rigid31 (clutchpack{24@)iengine shaft)1,engiene shaft.1)
'E% Rigid.32 (135shaft.1,gears opposite)

é- 70415 engiene shaft. 246 246shatt. 1 fixed shaft.1)

é. #|% .19 {engiene shaft.1,135shaft.1 fixed shaft.1)

—:—:—:—

o ‘% 135 revolute (engiene shaft1fixed shaft.1)

g i@ parevolute (engiene shaft 246fixed shaft 1)

%6 ?|% 22 {246shatt1,gearit fired shaft.1)

Lz
Az

%6 2|04 23 (2déshatt 1 Real Gear 4-11fixed shaft 1)
%@ 2|04 24 (246shatt 1 Real Gear 6-1.1fixed shaft 1)
85200 25 1255ha 11 fved shat 1)

Lz
Az
Az
Az

ﬁ‘@ 1% 26 (135shatt 1 Real Gear 3-11fixed shaft 1)
%é 2|04 27 (135shaft.1,gears. 1 fived shaft.1)

%é 210425 (135shatt1 Part1.1ficed shaft.1)

%@ 7| 29 [Part1 1 R-Gear-15.1 fived shaft.1)

a 'ﬁ Prismnatic30 (fixed shaft 1 Gear Selector.1)

E:'Jeg Prismnatic31 (Gear Selector2 ficed shaft 1)
:tlﬁ Prismatic 32 (Gear selcetor 21 fived shatt1)
:tlﬁ Prismatic 33 (Gear selector 3.1 fived shaft 1)
‘& Revolute3d (countershaft 1 ficed shaft.1)

l %g 1% 37 (countershatt 1 Final shaft1fixed shaft 1
'E& Rigid 36 (3-2,135shaft.1)

ﬁ Rigid 37 (135shatt.1,3-2)

ﬁ Rigid 38 (Final shaft.1,shig propeller)

Line

Plang 1:

Joint Limits

F__'

ength drive

Joint name: | Prismatic.30

Joint geometry
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~Comrmands

Edit Sequence
— &3 Command.1 (135 ravolute Angle)
< Edit Action | Edit Analysis
— &3 Command.2 (246revaluteAngle) I I I i
,ﬁ : : Action in session Action in Sequence
&3 Cormrnand.3 (Prisrnatic.30,Length) 1;“;?5[11551';& ) Step Action Duration () Delay (s)
# . . -t A= |
— & Commandsd (Prismatic.31,Length) 3CHA|S
# : : ITAIE 1HAIE 293
— &3 Commmand.5 (Prismatic.32,Length) :q ;fé_ i lf MJ
: 5IE_I- - 2EHAE 338
— & Cormnmand.® (Prismatic.33,Length) ﬁl‘:_f:-’xlg 3CHA|S 205
& 35 shaft Al S30]4 ATHAlE 296
— &3 Command.? (Revolute.34,Angle) ]Jﬁ Bhiﬁ l?ﬂ‘ I = °
24pA|EE 0] SHAIE 328
gear selector AIEH « GTHA| S 291
J. 135simul
=Sirmulation 246simul
‘L gearselector simul
-HES 1CH A2 0 Merge U
J_ Move Down | Merge Down
-3 2 AlS
J_ Action duration [.5][:- .g Reset duration Action delay L'j.s]ﬂ .,g
l-ﬂ' 3ERAIE
J‘- TES ATH A|B {2} Add in last step () Iterative create last step and add
-.ﬁ;- GChA| S I3 Highlight the simulated action(s)
i'ﬂ' 6ErAIE
J‘-ﬁ' 135 shaft Al &2 0]
l‘ﬁf' 246483 0]4
- 3E2 gear selector A|E 2 0|4




Function & Graph

DMU Kinematics

transmission¥#oints#7 | 0].24%Angle 2

@‘) revolute 135shaft: transmission¥Commands#Cornmand.1¥Angle=transmission¥KINTime *(360deg)/(0.025)
ﬁ‘) revolute 246shaft: transmission¥Cormmands¥Cormand.2¥Angle=transmission#KINTime *(360deg)/(0.023)

39 countershaft gearé: transmission#Commands¥Cormand.7#Angle=transmission#kINTirme *(-551.02deg)/(0.02s)

@0 countershaft gearS: transmission#Cormands#Cormmand.7#Angle=transmission#KINTime *(-423.157dag)/(0.02s)
@0 countershaft geard: transrission¥Cornmands#Cormand.7#Angle= transmission¥KINTime *(-29647deg)/(0.025)

4 countershaft gear3: transrission#Cornmands¥Cornmand.7#Angle=transrission#INTirne *(-198deg)/(0.02s)
) countershaft gear2: transmission#Cornmands¥Cornmand.7#Angle=transmission#INTire *(-141.573deg)/(0.02s)

ﬁ!} countershaft gear1: transrnission#Cornmancs#Cornmand.7#Angle=transmission#kINTime *(-90.909deg)/(0.025)

DMU KINEMATICS & ASSEMBLY





https://www.youtube.com/watch?v=3JjyIfPpDCs&t=3s
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Reference

Real DCT pic

DCT pic

DCT #31A} & 1(youtube)
DCT Z31A} & 2(youtube)
DCT &A=& 3

DCT & 1A 2 4

DCT Z3uAR 5
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