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Problem StatementProblem Statement
�� Test Bed DesignTest Bed Design

•• Highly PreciseHighly Precise

•• Fully AdjustableFully Adjustable

�� Bevel Gear SetsBevel Gear Sets
•• Variations in SizeVariations in Size

•• Variations in MaterialsVariations in Materials

�� ParametersParameters
•• Life Span TestLife Span Test

•• Variable Input SpeedVariable Input Speed

•• Variable Output Resistive TorqueVariable Output Resistive Torque

Fig. 1 – Worn Bevel Gear Teeth



Product SpecificationsProduct Specifications

SpecificationsSpecifications EnglishEnglish UnitsUnits SI UnitsSI Units

Variable SpeedVariable Speed 0 rpm 0 rpm –– 100 rpm100 rpm 0 0 rad/srad/s –– 10.4 10.4 rad/srad/s

Variable TorqueVariable Torque 0 0 inin��lblb –– 31.25 31.25 inin��lblb 0 0 NN��mm –– 3.53 3.53 NN��mm

Mounting Distance AccuracyMounting Distance Accuracy ±± 0.001 in0.001 in ±± 0.0254 mm0.0254 mm

Variable Shaft Angle RangeVariable Shaft Angle Range ±± 0.5 degrees0.5 degrees ±± 0.00873 0.00873 radrad

Shaft Angle IncrementsShaft Angle Increments ±± 0.05 degrees0.05 degrees ±± 8.7278.727��1010--44 radrad

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



Current DesignCurrent Design



Minimizing Stock Aluminum CostsMinimizing Stock Aluminum Costs

Top View of ConfigurationTop View of Configuration Isometric View of ConfigurationIsometric View of Configuration



Parts Ordered and ReceivedParts Ordered and Received

Cross-Slide Rotary Table

Bearing Block 

(4”x6”x12”)

Adapter Plate 

(4”x12”x0.1875”)

Base plate 

(12”x24”x0.5”)

Bearings (4)
OD =
ID  =

Controller
Servo Amplifier Brush Type 

25A 80V by AMC



Gear Sets and MotorsGear Sets and Motors

1:1 Straight Bevel Gears

(B=0.1875”)

2:1 Spiral Bevel Gears

(B=0.5” and 0.3125”)

2:1 Straight Bevel Gears

(B=0.5” and 0.375”)
24V DC Motor



Current Cost AnalysisCurrent Cost Analysis

2 Motors and 3 Gear Sets were provided by the Harris Corporation2 Motors and 3 Gear Sets were provided by the Harris Corporation

Parts still to be receivedParts still to be received

$90.49$90.4911$90.49$90.49Aluminum StockAluminum Stock

$20.11$20.1111$20.11$20.11Stainless Steel MaterialStainless Steel Material

$14.08$14.0811$14.08$14.087/87/8”” Shafts Shafts 

NameName Price Per UnitPrice Per Unit QuantityQuantity Total PriceTotal Price

CrossCross--Slide Rotary TableSlide Rotary Table $674.00$674.00 11 $674.00$674.00

Adapter PlateAdapter Plate $23.65$23.65 11 $23.65$23.65

Bearing Block MaterialBearing Block Material $132.15$132.15 11 $132.15$132.15

Base Plate MaterialBase Plate Material $128.30$128.30 11 $128.30$128.30

BearingsBearings $10.58$10.58 44 $42.32$42.32

ControllerController $200.34$200.34 11 $200.34$200.34

1/21/2”” ShaftsShafts $15.23$15.23 22 $30.46$30.46

TotalsTotals 1414 $1,355.90$1,355.90



ConclusionConclusion

•• Resolved and Unresolved IssuesResolved and Unresolved Issues

��ResolvedResolved
•• Reduced CostReduced Cost

•• Achieved Given TolerancesAchieved Given Tolerances

�� CrossCross--Slide Rotary SliderSlide Rotary Slider

�� Input and output motorInput and output motor

�� Machining TolerancesMachining Tolerances

��UnresolvedUnresolved
•• Controller functionController function

•• Currently under budget, but issues may ariseCurrently under budget, but issues may arise

�� Budget Extension ProposalBudget Extension Proposal

•• Time ConstraintsTime Constraints



Future PlansFuture Plans

�� BuildingBuilding
•• Finish Machining PartsFinish Machining Parts

•• Finish Assembling PartsFinish Assembling Parts

�� TestingTesting
•• Troubleshooting Troubleshooting 

•• OptimizationOptimization

�� WriteWrite--upsups
•• Full assembly guideFull assembly guide

•• Testing ResultsTesting Results

•• Future recommendationsFuture recommendations
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QuestionsQuestions


