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Flexible Bodies in GT-SUITE Mechanics
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Importation of Reduced FE Models (SuperElement)
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Flexible Bodies Integrated in GT-SUITE MBD

Example: VVA Valvetrain Swing Cam
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Common Joint Constraints in 2-D and 3-D
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General Planar Contacts in 2-D MBD
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Contacts in 3-D
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Integrated Valvetrain Analysis within One Tool
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Integrated Valvetrain Analysis within One Tool
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3-D Display and Animation of Models (v7.5)
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Integrated Valvetrain Analysis within One Tool
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Integrated Valvetrain Analysis within One Tool
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Transition Connection Example (3D-2D)
Out-of-Plane Valve Bridge
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Hydromechanics in 2-D Topology

Example: Embedded HLASs in Valvetrains
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Valvetrain Validation Results

« BNIEARIET RS

. Left: HlMBIBRIEFT, Right: & HIEIBRIETH 28

Spring Retainer Force

- EXP
- SIM

AV

2000

Pushrod Force

mmPushrod Force, 2000RPM

Al

Aur Ent @ 3900mpm

Measured I'orce

Pushrod Force, 3900RPM

All information in this document is confidential and cannot be reproduced or transmitted without the express written permission of Gamma Technologies, Inc. ©

GT =

Technologies



Valvetrain Validation Results
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Integrated (Engine+Cam-Phaser+Valvetrain)
Model for Optimizing Lube Oil Pump Size
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Crankshaft Dynamic Analysis
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Other Cranktrain Design Analysis Calculations
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Integration w/ Engine/vehicle Subsystem Models
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Integration w/ Engine/vehicle Subsystem Models
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Split-pin V-6 Engine CrankTrain Model w/ Bearings
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Engine Unbalanced Force/Moments and
Mounting System Analysis
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Forced FD Torsional Analysis
Response vs. Order/Frequency & Speed ,
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Equivalent 3D Beam FE Model
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-6 Engine Bearing Orbits — Comparison to Tool B
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Gear, Chain and Belt Drive System Modeling: Overview
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Gear Contact Kinematics Mesh Cycle Stiffness Variation:
Spur or Helical Gears

RMS of Dynamic Transmission Error (DTE)
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Integrated Geartrain, Cam & Pump Plunger Model
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Power Turbine Belt Drive with Idlers and Tensioner
Belt Dynamics Predictions
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FEAD System Model Example

FEAD Model in GT-ISE

FEAD Layout Plot (GT-POST)
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FEAD System Model Predictions - Time Plots
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Chain Drive Modeling:
Chain Model Details and Predictions
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Detail of Roller Chain Drive Model with

Hinged Hydraulic Tensioner
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Normalized Compressor Angular Oscillation

Dashed Line-Simulation; Solid Line-Experiment
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Enablers For Friction Prediction 1
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Enablers For Friction Prediction 2
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Mobility or Impedance Solutions
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Journal Bearing Oil Film and Friction Il
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Piston Skirt Lubrication/Friction Model
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Piston Ring Lubrication/Friction
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Comparison to Engine Strip-down Test Data
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Comparison to Engine Strip-down Test Data
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Valvetrain Friction Torgue Test Data
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V-6 Engine Valvetrain Friction: Direct-acting, Flat-tappet
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Cummins: Deployment of GT-SUITE
for Cranktrain Design Analysis %=
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Fast Crankshaft Durability Analysis
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Geartrain Modeling &
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Exhaust Valve Behavior with a DPF
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Cam-rocker Activated Unit Injector Noise IVECO

* Noise Analysis
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Valvetrain Failure Analysis
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Hydraulic Engine Brake DAIMLER
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Hydraulic Engine Brake DAIMLER
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Geartrain Analysis for High Pressure Pump
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