Modeling a Rack / Spur Gear

Jcs-6/4/2013

The Spur Gear

Given / Required Gear Specs:

Diametral Pitch= 12
Number of Teeth = 12
Pressure Angle= 20

Calculations / Excel spread sheet (Re. Madsen Pgs 629-632)

&) GearCalcs-demo [C.. -~ B X
A B
1 pitch_dia 1.0000
2 no_teeth 12.0000
3 diametral_pitct 12.0000
4 |addendum 0.0833
5 dedendum 0.1042 |
6 outside_dia 1.1667 |
7 root_dia 0.7917
s chordal thick 0.1305
9 circular_thickn 0.1309
10 |circular_pitch  0.2618 ||
11 |clearance 0.0208
12 |press_angle  20.0000
13 | base_dia 0.9397
|}4< » | sheet1 i [T

Fourmulas
T GearCalcs-demo [Compatibility Mode] - s x
A B T
1 pitch_dia 1
2 no_teeth 12
3 | diametral_pitch =B2/B1
2 addendum =1/B3
5 dedendum =1.25/B3 =
6 outside dia =B1+2*B4
7 root_dia =B1-2*B5
s chordal_thick =B1*SIN(PI()*(20/B2)/180)
s circular_thickness =(PI()/2)/B3
10 circular_pitch =PI()/B3
11 clearance =B5-B4
12 press_angle 20
13 base_dia =B1*COS(PI({)*B12/180)
W+ v »| Sheetl Sheet2 ~Sheet3 [ JNlL_u_] 0.
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Inventor: Parameters

=
Model Inspect

%% Rebuild Al f
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Mold Feature

Parameters | !

Update Parameters

Inventor: Parameters — Link to spreadsheet

Parameters =]
Parameterame |Unit | Equatian NominalYakie| Tol,  ModelValue | g5 Comment
— | Model parameters

& n outside_dia Ligeser | |1iseesr |
dt n Face_width 0500000 | |0500000 |
Jaz dg  |0dkg o.oooooo () [0.000000 |
e n pitch_dia toooo00  |C) [1oooeoo |
& n root_dia 0791667 () |0791667 |
d6 in hordal_thick [e) .
@ % | Open - —
& —
dio Lookin:  J| Mecharisms -
d20 Name' Date modif... Type Size
2t
e CompareGear
= Content Center Files
OldVersions
¥| —i[CH\Users|jshahert spur gear
pitch_dia [| E)GearCalcs
no_teeth | |E)GearCales-demo
diametral_pitch
addendum
dedend File name: GearCalcsdemo - Gpen
|outside_dia
Jroot i Fies of type: [ Excel Fies (-2ds " xisx) <) [ cenea |
chordal_thick
circular_thickn Start Cell AL
cirelar_pitch
clearance e e
press_angle |deg  |20deg |z0000000 [© z0.000000 [T
base_dia n |0.939892620785908 In logmeees [0 Josames [T
[“lDisplay only parameters used in equatons Reset Tolerance
Ol=)

Inventor: Parameters — User Parameters

Parameter Name Unit Equation Hominal Value | Tol. | Model Value El Comment

[ in outside_dia L166es7 | |1.166667
1 in face_width oso0000 | [n.soo000
dz deg Odeg o.oo0000 O 0,000000 r
) in pitch_dia tooooon  |O)  [toooooo [
d+ in root_dia 0791667 (O |0.791667 |
d& in chordal_thick 0130526 () [0.1305z6 |
a8 deg 0deg 000000 |0 0.000000 r
do u 124 1zoooooo | [1z.000000 |
dig deg 360 deg 60000000 O [360.000000
dz0 in 0.016in ooteo0 O [ooteooo |
dz4 in base_dia 093993 () |0.9396e3 |
d41 deg 20 deg 20.000000 |0 20.000000 |7

- /| ser Parameters

i face_with [in 0.50n oswoe (O |esoooon [

- /[ ci\Usershshahert,
pitch_dia in tin tooooon | 1000000 [
no_teeth in 12in 1zo00000 | 12000000 [~
diametral_pitch_|in 12in 12,000000 |(C) 12,000000 |~
addendum in [ 008333 O |oo0ssEsa |
dedend in 0. n 0404167 () |o.ander |
outside_dia in 1 in 1166667 |(C) 1.166667 u
voot_dia in 0. in 0791667 () |n791667 |
chordal_thick_|in [ n oassze () |misoszs |
ciraular_thickn... |in 0.130899693899575 In cazge |0 foazsn [T
circular_pitch[in 0.261739387799143 1 oze1738 |0 o267 |
clearance: in 0. 0020833 |O) 0.020833 r
press_ange |deg 20 deg 20000000 (O |z0.000000 [~
base_dia in o 0.939%93 | |n.939693
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Inventor Sketch: Base Feature

Inventor Sketch: Cut
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The Rack

Same Spread sheet

The Cut

Rectangular pattern
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Using the Spur Gear Generator

Spur Gears Component Generator @
Design | fg Calculation L fs 4
Common Results .||
Design Guide Pressure Angle Helix Angle |7 1.0000 B
| Center Distance | 20.0000 deg ~  0.0000 deg ' : 1.4203ul
Desired Gear Ratio Unit Corrections Guide Gear 1
1.0000 ul » []Internal [user | |4 1.167in
Diametral Pitch Center Distance Total Unit Correction d 1.000in 3
12 ulfin ~  L000in - 0.0000 ul r o 0.792in
Xz 0.7133dl
Gearl Gear2 Xp 0.3178 ul
Companent v] Cylindrical Face Mo Madel v] E Cylindrical Face Xy 0.1479ul —
Mumber of Teeth Mumber of Teeth 55 0.5209 ul
12ul ' /]| startplane 12ul o 2 | [ stertplane b, 0.5000 ul
Facewidth Unit Correction Facewidth Unit Correction Gear 2
0.5in * 0.0000ul b 0.5in b 0.0000ul b |9 L67in|
A 1000 in
11:47:44 AM Design: Gear 1: The Unit Correction (x) is less than the Unit Correction Allowed Underout {(xg)
11:47:44 AM Design: Mumbers of teeth are commensurable - shots of the same teeth are taken relatively regularly
11:47:44 AM Design: Gear 2: The Unit Correction (x) is less than the Unit Correction Allowed Undercut {(xg)
= 2| %
Calculate ] [ OK ] [ Cancel ]

Note: Errors related to gear recommendations
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Comparing the Gears
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Note: Blue gear generated by the gear generator. Gray Gear Generated using standard dimensions
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