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Linear Force Solenoid (LFS) for Automated Transmissions 

Product Description

 LFS for transmissions with direct shift control

Customer Benefits

 High accuracy, low hysteresis

 Curve of magnetic force adaptable

 Variability of the connectors

Specification

 Current range: 1.2 A

 Range of resistance: 1.5 – 6.3 Ω

 Diameter: 28.4 and 32.5 mm

 Lenght: 33 and 40 mm

 Stroke range: 2.2 – 3.5 mm

 Force Level: up to 25 N

.
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Requirements to Set Up a Cost and Function Optimization 
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Workflow

State of the art

New

Start 

Design

Optimization Module

Parameter Optimization

p1,1 = 9.0 … 10.0

p1,m = 2.5 … 2.6

Material / Technology 

Optimization

m1,1 = DC04 / Stamping

m1,p = SFeP130 / Sintering

Tolerance Optimization

tol1,1 = H7

tol1,o = F9

Topology Variation

top1,1 top1,q

Automatic 

Meshing

Change 

Material 

and 

Process 

Data

Analysis Module

Function 

Analysis

Cost

Analysis

Cycle Time 

Calculation

Target

Design

Robustness 

Analysis (Scrap)

Q

Q: Convergence / 

Number of Iteration

.



Cost and Function Optimization

Powertrain Solutions | PS-TC/ENS and PS/PCB21 - Fuchs | 2018-06-22

© Robert Bosch GmbH 2018. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
8

Workflow realized in optiSLang

Realized workflow of the cost and 

function optimization includes

 Sensitivity analyse               

(4000 designs)      

 Metamodel of optimal prognosis

 Evolutionary algorithm

 Integrated robust design 

analysis

 Duration of simulation ~38 h

 99 variables

 3 objectives and 9 constraints

.
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Topology Variation - Workflow
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Topology Variation – First Evaluation
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Tolerance Optimization – Details
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Tolerance Optimization – First Evaluation
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Influences on Costs of different Tolerances up to 12 %

Targets.
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Conclusion

 Procedure indicates optimal designs regarding 

function and cost

 Which fulfil requirements

 Save money

Relationships between function, design 

features and costs are transparent

Useful in concept phase to compare different 

designs

 Individual adaptable

 Manufacturing processes

 Products (proportional magnet, e-machine,…)

.
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