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Analysis 7: Worm Gear Ratio Required for Linear Velocity
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Analysis 8: Worm Gear Analysis

Wormgearing - Design Senior Project Worm Gear Analysis Additional Computed Results:
Pitch line speed - Gear:  14.73 ft/min
Input Data: Sliding velocity v = 177 ft/min
Desired output torque: T, = 300 Io-in Coefficient of friction:  0.045 If v > 10 ft/min
Output speed: ng = 22.5 rpm Forces: (Ib) Gear Worm
Velocity Ratio: VR = 20 Tangential: 240 31
Design Decisions: Radial: 63 63
Diametral pitch: Pq= 8 Axial. 31 240
No. of worm threads: Ny = 1 Friction force, W; = 1.3 Ib
Required No. of gear teeth: Ng = 20 Power:
Specify No. of gear teeth: Ng = 20 Power output fromgear:  0.107 hp
Normal pressure angle: $n = 14.5 degrees Power loss - friction:  0.061 hp
Computed Results and Additional Inputs: Power input:  0.168 hp
Actual input speed: Nw = 450 rpm Efficiency: 63.8 % Normal pressure angle, ¢,
Actual velocity ratio: VR= 20 Stresses: 145 20 25 30
Gear pitch diameter: Dg= 2500 in Bending Stress on Gear: Lewis form factor, y
Specify worm diameter: Dw= 1500in Enter: Lewis formfactor:y = 0.100 -------- > 0.100 0.125 0.150 0.175
Actual center distance: C= 2000 in Normal circular pitch: ~ 0.391 in
C*/Dw =122  Smaller gears than normal Dynamic factor: K, = 0.988 [Stress slightly high]
Should be >1.6 and <3.0 Bending stress on gear: 8277 psi [Using effective gear face width]
Circular pitch of gear: pe = 039 in Allowable stresses-Bronze: Manganese = 17000 psi; Phosphor = 24000 psi
Axial pitch of worm: pw = 0393 in Surface Durability: [Hardened steel worm; bronze gear]
Lead of the worm: L= 0.39in Type of bronze |, Dg > >25in  <25in  >8in <8in >25in <25in
Lead angle: L= 4764 deg Sand cast C; = 1000 1000
Addendum: a=  0125in Chill cast or forged: Cs =
Dedendum: b= 0145in Centrifugally cast: Cs =
Worm outside diameter: ~ Dow = 1.750 in Enter: Materials factor: Cs = 1000 Sand Cast
Wormroot diameter:  Dgy = 1.211in Gear Ratio: mg = 6t020 20t076 >76 Actualmg = 20
Nominal worm face length:  Fuwnom = 1.581 in ‘Ratio correction factor: C, = 0820 0.819 1.017
Gear throat diameter: D = 2.750 in Enter: C, = 0.819
Nominal gear face width: Fes = 0.901in Sliding velocity: <700 7003000 >3000 Actual vs = 177
Max effective gear face width: 0.67*Dy = 1.005 in Velocity factor: C, = 0.542  0.692 1.191
Effective gear face width: Fe= 0750 in Enter: C, = 0.56
[Used given face width] Rated tangential load: W = 716 b
Must be > W; = 240 b Satisfactory
| Suggest using larger face width; Approx. 0.75 in, to reduce bending stress
"NOTE: For the Ratio correction factor, if #NUM! appears, the argument of the
equation for C, is negative resulting in an invelid result.




