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Optimization Method for Reduction of Transmission Housing Weight
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An optimization method has been developed as a tool
to contribute to the design of lightweight and high-
rigidity automotive transmission housings. The method
is divided into topology optimization and shape
optimization and can be applied at any of three different
stages depending on the maturity of the design.

The application of topology optimization from the
framework conception stage in the design of an actual
automotive transmission enabled rigidity targets to be
met with a reduction in weight of 10%.

Study of the generation of stress in the optimized
shapes predicted by the method indicated that the
placement of ribs along the paths of transmission of
bearing load to increase rigidity was highly efficient.

gooogd

AR, HERERSERE S K UBEREANOBELDOEE DN S,
HEEA NS VA vy a VRICBWT, BREBXT
INEUEDERINEE > TV 5.

FIUAZIw g BT, NV VTR, BRERIC
HHZENEDEN D, BEIEZ—ADENRRTHS.

PERDIRMTEAR O T, RETERBETNHNY IV TRtk X
CRED TN TEETH o 72 h, AJIRTEDEEREE N E
Mifxlz8, Bt LD NS RWVEGIST A—2h% <,
AEETVORENKELGRD, THREHEICHDD D -
fe. LIehi> T, FOBRHMOM T2 BORE MG 23 T
T, BEbD EEZEE T BB IRZ KD 5 & AR
Th-ol.

BEGHGOIRZRD B 7201, TIROGRERE
AT T 7V — g IS HInE iz A s L B BE 0O
FADEAEBEICADDDHB. L, MiHRELD
G2 - DGR, RIBIROBRXTT L AHHT: 8
D& HHEMMBEBIRNDOBEHEFITHREETNTVB D,
RS URAIWY I UNTT Y TDE S HEMRIEIRAD

* M ARBTFERT

https://doi.org/10.69239/hondatechnicalreview.2004 16 2 14

AN RS 2570,

ZTT, AT, FPIUVAIvIaINTIITD
FEHC BN, MiERE LS & TR IREE L L ORI
X0, WikzEE Lk L TRE{tzEE LD T, ZONE
5T 5.

gobooobboobobooobbooon
goood

M LEIROHMEICH Tz > T, FrESEM:, HilkSE
B GEERT A —2 DOFFAHIPT), I X UR#E kD522
DORENDRETH 5.

INE3HAIDWT, FSYVAIvYaINgIVy
NDOMHRECFIRICET T % &40 ETFIEIC DV TR
MEBC Kot

21.0000000

IVIVIVIE, FYBRUOYY T F2NL, Th5
BXFETBRT V) TS, NI DY TANDFEECALT N
VU fE) & UTREE NS,

— 103—



Honda R&D Technical Review

Vol.16 No.2 (October 2004)

MMERLEBEICBNT, TV MV R 5ET BE8
WMEETETIVEL, FYOmOEfck? MV 7mED
EZRUAETTIVEER LT, RANERBNTRTY
VOB EHEI Y LIIIFRICNETH .

ZFTT, AFECBVTIE, X7V VA AEGITHL,
2 DTTDFVEABEZ AR L, ST 1) ¥ F b
X U T 23 E LTz (Fig. 1).

Bearing center-point

)y Load
=== 2D elastic element

Fig. 1 Definition of load
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Fig. 2 Displacement of bearing center-point as
limiting condition for design responses
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Forward drive Reverse drive

Stress scale

Fig. 3 Example of static analysis : stress

Forward drive

Reverse drive

Displacement scale

Fig. 4 Example of static analysis : displacement

Previous shape

Additional design domain

Fig. 5 Defining design domain
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Transmission case maximum design domain

Torque converter case maximum design domain

Fig. 6 Maximum design domain in early design stage

Torque converter case maximum design domain

Fig. 7 Result of topology optimization using
maximum design domain
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Non-design domain

(Internal housing shape) Design domain

Fig. 8 Defining domain in external housing rib shape
optimization phase

Fig. 9 3D drawing with optimum shape
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Result of shape optimization

Fig. 10 Morphing and result of shape optimization
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Phasel : Planning of housing framework concept
Phase? : Definition of housing external rib shape
Phase3 : Modification of rib thickness and height
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Weight reduction ratio (%)
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Start P Completion
Housing design phase

Fig. 11 Reduction of housing weight by optimization

[ Previous design
I Optimum design

Displacement of bearing center-point

Model-A Model-B  Model-C Model-D

Fig. 12 Example of stiffness calculation
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Optimum design

Stress scale

Previous design

Fig. 13 Example of static analysis of transmission case

Previous design

Optimum design

Stress scale

Fig. 14 Example of static analysis of torque
converter case
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