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Problem StatementProblem Statement

�� Harris Corporation ran tests on bevel gears Harris Corporation ran tests on bevel gears 

needed for a projectneeded for a project

•• They did not achieve the expected standardsThey did not achieve the expected standards

�� Possible problemsPossible problems

•• MisalignmentMisalignment

•• Anodic coating failureAnodic coating failure

�� Objective: Objective: 

•• DesignDesign a very precise bevel gear test bed a very precise bevel gear test bed 

compatible compatible with awith a variety of bevel gear sizes and variety of bevel gear sizes and 

materialsmaterials



Product SpecificationsProduct Specifications

+/+/-- 0.00873 rad0.00873 rad+/+/-- 0.5 degrees0.5 degreesVariable Shaft Angle RangeVariable Shaft Angle Range

1.75*10^1.75*10^--5 rad5 rad0.001 degrees0.001 degreesShaft Angle IncrementsShaft Angle Increments

SpecificationsSpecifications U.S. UnitsU.S. Units SI UnitsSI Units

Variable TorqueVariable Torque 0 in.0 in.--lb lb -- 50 in.50 in.--lb.lb. 0 Nm 0 Nm –– 5.6 Nm5.6 Nm

Variable SpeedVariable Speed 0 rpm 0 rpm –– 100 rpm100 rpm 0 rad/s 0 rad/s –– 10.4 rad/s10.4 rad/s

Gear Size RangeGear Size Range 1/3 in. 1/3 in. –– 5 in.5 in. 8.467 mm 8.467 mm –– 127 mm127 mm

Mounting Distance AccuracyMounting Distance Accuracy +/+/-- 0.001 in.0.001 in. +/+/-- 0.0254 mm0.0254 mm



Test Bed AnimationTest Bed Animation



Exploded ViewExploded View



XX--Y TablesY Tables

Image taken from: http://velmex.com/manual_cross_sections.asp?seImage taken from: http://velmex.com/manual_cross_sections.asp?series=4000ries=4000



XX--Y Tables (cont.)Y Tables (cont.)

Image taken from: http://velmex.com/manual_maxy_tables.htmlImage taken from: http://velmex.com/manual_maxy_tables.html



Rotary TableRotary Table

Image taken from: http://velmex.com/manual_rotary_tables.htmlImage taken from: http://velmex.com/manual_rotary_tables.html



Example Gear SetExample Gear Set

Image taken from: http://www.wmberg.com/catalog/product.aspxImage taken from: http://www.wmberg.com/catalog/product.aspx



Chucks (2)Chucks (2)

Image taken from : Image taken from : 
http://www.sears.com/shc/s/p_10153_12605_00988891000P?vName=Toolhttp://www.sears.com/shc/s/p_10153_12605_00988891000P?vName=Toolss

Jacobs 1/2-in Keyed Replacement Drill Chuck with 3/8-24 Mount
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Possible Gear SetPossible Gear Set
� Bore : 1/2 in.
� Material : Aluminum Anodized (Pinion)/Aluminum 
Anodized (Gear)

� Pitch Diameter : 1.250 in. (PINION) / 1.250 in. 
(GEAR)

� Ratio : 1 to 1
� Diametral Pitch : 16 teeth/in.
� Pressure Angle : 20 deg
� AGMA Quality : 10
� Teeth : 20/20
� Mounting Distance (Gear) : 1.25 in.
� Mounting Distance (Pinion) : 1.25 in.
� Face Width : 5/16 in.







Cost AnalysisCost Analysis

Additional Costs: Rotary Table, Steel Base Plate, and Aluminum BAdditional Costs: Rotary Table, Steel Base Plate, and Aluminum Bearing Blocksearing Blocks

$320.004$80.00Bevel Gear Sets

$1,66524Totals

$70.001$70.00Motor

$80.001$80.00Controller

$40.002$20.00Chucks

$120.004$30.00Shafts

$35.005$7.00Bearings

$1,000.002$500.00X-Y Tables

Total PriceQuantityPrice Per UnitName



ConclusionConclusion
��Resolved IssuesResolved Issues
•• Gear CalculationsGear Calculations

•• Bearing CalculationsBearing Calculations

•• Detailed ProDetailed Pro--E modelingE modeling

•• Bill of MaterialsBill of Materials

��Unsettled IssuesUnsettled Issues
•• Motor Motor 

•• ControllerController

•• Costs Costs 

•• FinanceFinance





Future PlansFuture Plans
�� Review Cost AnalysisReview Cost Analysis
•• Scale DownScale Down

•• Reduce TolerancesReduce Tolerances
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�� Preparation for MachiningPreparation for Machining
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•• Schedule Machining TimeSchedule Machining Time

�� Update Project PlanUpdate Project Plan
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QuestionsQuestions


