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Introduction: GearTrax/SolidWorks Model

GearTrax interacts directly with the SolidWorks API to create solid models.

Spur gears are an extrusion; a circle that is the same diameter as the addendum circle and another
circle that is the bore. The 1 tooth is an extrude-cut feature on the base feature. All other teeth, if
so chosen, are a pattern of this first tooth. The tooth form is created with a true involute profile.
The tooth profile is a series of points that define a spline or a series of arcs.

Helical gears are made in the same manner as the spur gears with one exception. The tooth is
swept along a helix. The user has the choice of either right or left-hand helix.

Revolving the outside profile of the gear creates a bevel gear. A plane is constructed tangent to
the back cone surface. A sketch is then created on this plane for the tooth profile. The tooth profile
is then drawn on the sketch. A second sketch is created that intersects with the center of the gear.
A point is placed on this sketch at the Pitch Apex. These two sketches are then loft cut through the
revolved base feature to produce the first tooth cut. All other teeth, if so chosen, are a pattern of
this first tooth cut.

A sprocket is created by revolving the outside profile of the sprocket. If multi-strands are selected,
then the sketch includes that geometry. A tooth is then drawn on a sketch and is extrude-cut
through the base feature. All other teeth are a pattern of this first tooth cut.

Gear belt (timing belt) pulleys are created revolving a profile of the gear including flanges. A tooth
sketch is then created through the center of the gear. A tooth profile is drawn and extrude-cut
though the gear or up to the flanges. All other teeth are a pattern of this first tooth cut.

Belt pulleys are created by revolving a shape of the profile of the gear. If “multi grooves” is
selected, they are also revolved at that time.

Splines may be created individually or as a pair. Similar to spur gears, the internal spline is created
with a pair of circles, one defining the internal diameter and the other defining the outside diameter.
The pair of circles is mid-plane extruded to form the base feature. A tooth space is drawn and mid-
plane cut-extruded. All other tooth spaces are patterned from this cut. External splines are created
with a single circle defining the outside diameter of the spline then mid-plane extruded to form the
base feature. A tooth space is drawn and mid-plane cut-extruded. All other tooth spaces are
patterned from this cut.

Mounting is a revolved feature added to the base feature. Bores with a keyway, set screws or
bores for tapered bushing may also be selected.
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Starting GearTrax
There are two ways to start GearTrax in SolidWorks:

1. Click on the ‘Start’ button, move to Program Files, Camnetics, and select GearTrax.

2. Starting with SolidWorks 2001 Plus GearTrax* will run in-process therefore GearTrax
will show up as an Add-In. There are a few steps required to make GearTrax available
to SolidWorks as an Add-In.

e Start SolidWorks.
e From the SolidWorks file menu select Open.

e From the “Files of Type:” drop down box select “Add-Ins (*.dll)”

e Browse the install folder for GearTrax, most likely “C:\Program
Folders\GearTrax2005”

e Select GearTrax2005.dll
e Then click the Open button.

e GearTrax will now be available in the SolidWorks menu tree. Simply click on
Camnetics then GearTrax to activate GearTrax.
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Basic gear geometry and nomenclature
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Diametral Pitch verses Module
Diametral pitch is always in inches.
Pd = N/D = number of teeth to inches of pitch diameter
Module pitch is always in millimeters.
Module m = D/N = mm of pitch diameter per tooth
1 Diametral pitch = 25.400 Module.

Example:

A gear with 10 teeth and 1.000 inch pitch diameter:

10 diametral pitch = 10 / 1.000in

The same gear in metric:
2.54 module = 25.4mm/ 10

m = 25.4/Pd

Pd = 25.4/m
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Creating a Spur Gear

To create a spur gear:

File View Insert Tools Help

SpurHelical |Eleval Gears | Sprocketsl Gesat Bett Pulleys | Bett Pulleysl Wiorm Gearsl Sp\inesl Mauntingl

=101 x|

 Pitch Data —Gear Typ rGear Data e —
- - Pitch diameter: 2.5000in
IDlametraI pitches ﬂ I‘Spur ﬂ e e 2 9255
inor di 2.4758)
010 Diametial Pitch - Minar diameter Z
Helix angle: ID-DUUD Addendunn 0.0643in
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Diametral (Pdn):  [10.0000 - ’ Addendum med.: |0 0351
; . |20.000deg
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 Mumber of Teeth r~ Tooth Pattern whole depth 0.2250in
FPirion ] Ei= = ¥ Create tooth pattem Circular pitch: 0.3142in
12 =T I28 = g |23— Fillet radius: 0.0200in
eeth to draw:
. Backlash: 0.0100n
Gear ratio 1 |2-3333 i
; Taath thickness  |0.12150in
- | Gear Active
Center distance: [1.993%in Face width: 1.0000in
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- et 4 | -~ T Display
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e Select the appropriate standard from the Standards drop down box.

e Select the desired pitch from the Diametral Pitch drop down box.

e A diametral pitch or module value may be entered in the dialog box below the Standards

drop down box.

e Inthe Gear Type box select the Spur option button if not already selected.

e Enter a value for the face width in the Face width box.

e Inthe Number of Teeth box enter or use the spin box to change the number of teeth for

the gear and the pinion.
e Enter a value for the tooth Backlash

e Enter a value for the Face width.

o Check the Create Tooth Pattern if you want the tooth to be patterned.

e Ifthe Create Tooth Pattern is checked, the Teeth to Draw box becomes enabled. If it is

desired to pattern the tooth with other than a full pattern then input the number of teeth to
be drawn. This can be changed using SolidWorks after the part is drawn simply by editing
the definition of the Tooth Pattern.

If the Internal gear set check box is selected, enter a value for the outside diameter. It
must be larger than the major diameter.

GearTrax User's Guide 5



e Make any necessary changes to the hub mounting.

e Click on the Finish button to complete the gear.

Selecting a Gear Standard

From the Standards drop down box select one of the standards.

ANSI/AGMA Tooth Proportions

This version of GearTrax supports automatic tooth thickening or long-addendum pinions and their
mating short-addendum gears. See the section on Tooth Thinning for more information.

GearTrax

File ‘iew Insert Tools Help

SpurHelical | Bevel Gears | Sprocketsl Gear Belt Pu
r— PFitch Data

— Gear Type—
IDiametlaI pitches ﬂ ISpur
10.0 Diametral Fitch 4|
Helix angle: |
Standards L
Coarse Pitch nvolute 20 dec - Intermal Gear—

Coarge Pitch lnvolute 20 deg [ Internal ge:
Coarze Fitch Involute 25 deg
Fire Pitch Involute 14.5 deg

o I
Fine Pitch [nvolute 20 deg 0.0 E.00
L{Fire Pitch Involute 25 deqg — 1L
{DIN-867 I Tooth Pattern—
PGT-1 Tooth Form
PGT-2 Tooth Form hd ¥ Create toot
' = =
Teeth to draw:
Gear ratio 1: |2- 3333
- . | Pyrrrra—| Gear Acl
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PGT Tooth Form

PGT has a complete and easy to understand gearing manual specifically for plastic gears.
The “Plastic Gearing” manual is available for $69.50 (1999 price) from ABA-PGT.

For more information about the PGT tooth form please contact:

ABA-PGT, INC.

1395 Tolland Turnpike

P.O. Box 8270

Manchester, CT 06040-0270

ABA (860) 649-4591

PGT (860) 643-6340

FAX (860) 643-7619

Web Site: www.abapgt.com

PGT tip clearance added ——| ta—0
fo involute calculations

MNarmal involute
profile

DIN-867 Standard

Addendum = Module x 1

Dedendum = Module x 1.25

Fillet Radius (Hob)= (Dedendum — Addendum) x 1.5
Standard pressure angle = 20 degrees

Modules between 0.3 and 75.0

JIS B 1701-1973 Standard

Addendum = Module x 1

Dedendum = Module x 1.25

Fillet Radius (Hob)= (Dedendum — Addendum) x 1.5

Standard pressure angle = 20 degrees
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Modules between 0.3 and 75.0 Series No.1 through No. 3

Gear Type Selection

Select Spur, Helical R.H. or Helical L.H. gear type.

‘ockets | Gear Belt Pulleys | Belt Pulleys |

—Gear Type————  GearC
Fitch ¢

Im jv b ajor

FE&_ sty
Helical L.H. Adden

ILIILI|

Deder
EI — Internal Gear

Add. n
| [ Intemnal gear set Adden

. G Fress.
! 0.0 IE.DDDDm

Fasmr

Face Width

Face width is the length of the spur gear tooth.

(—17( .5000)

~

Backlash

o The Backlash specified is the reduction in circular tooth thickness. In the case of a 10 Dp gear
the tooth thickness without any back lash would be 0.1571 inches. With a backlash of 0.0100
inches the tooth thickness will be 0.1471 inches.

e If two gears are fabricated each with 0.0100 inches of backlash then there will be 0.0200

inches backlash between the mating teeth. See the example below. Note: Backlash =
circular pitch — tooth thickness, gear — tooth thickness, pinion.
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Topping Adjustment
The topping adjustment effects the outside diameter of the gear and/or the pinion.

To set the topping adjustment:

e Activate the Major Diameter dialog box.
RISk
File “iew Inmsert Tools Help
Spur/Helical | Bevel Gears | Sprockets | Gear Belt Pulleys | Eelt Pulleys | Wwhorm Gearsl Splines | Mounting |
— Pitch Data Gear Type Gear Data — |
& Diametral pitches & Spur Pitch diameter.  |2.8000in
((: Madule D'tChes_ " Helical F.H. Maijor diameter;  |3-0000in u
i Nn-standal pitches ™~ Helical LH. Mirar diameter T
[
Standards =
Coarse Pitch [rvolute 20 Lo Value Symbol >
Maior Diameter, Gear IS.DDDDin & o -
Diametral pitch; | 10.001 -
- Major Diameter, Pinion 2.0000in do
™ Erlarged pirion-stand. |
- i i ID.D1 00i - -
Number of Teeth Topping Adjustment, Gear in 1 || Finighed. ..
Pinion = Gie Topping Adjustment, Pinian ID.DDDDin _-I
18 = |28 'l Finish
>
Gear ratio 1 : 1.555 Help | Cancel | Apply | B Exit
Certer distance: |2.3000 | —
TT TT T "v'Showv|

Enter the topping adjustment value and click OK.

e The OD of the gear or pinion will be reduced by twice the value entered.

Fillet Radius, Fillet Radius Coefficient

The fillet radius and fillet radius coefficient can only be modified if Non-standard pitches is selected.
To set the fillet radius or fillet radius coefficient:

Activate the Fillet Radius dialog box.
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File ‘iew Insert Tools Help

Spur/Helical | Bewvel Grars I Srrnrk et I lrar el Pilleus I Relt Prilleus: I winrm Gﬁaml Snlines | Mounting |

s x
& Diametral pitche:  Term Yalue Symbol

" Module pitches

£ Mor-standard pit Fillet Radius, Gear [00300m
0.0 Diamchial Ditch R e [.8300in
Standa EORDE il Radius Cosff., Gear [0:3000
Diametral pitch: |11 Filet Fadfus Caeff.. Finion [03000

™ Erlarged pinion-zt

r Number of Teeth— Hep | Lancel | Soely | Uszer input
Einich o — T o mgTpE S—— n
e = 2 = Teatto dan [ || PRt 00300n inish
Gearratio 1 |1-5555 Pkl mj _
e IW_I Gear Active | looth thick.ness 0.15?1@ " Exit
ace width: 0.7500in ~ Show |

True Involute Form Diameter

The calculated value for the true involute form diameter may be viewed in the Minor Diameter
dialog box.

To view the true involute form diameter value:

e Activate the Minor Diameter dialog box.

S
File “iew Insert Tools Help
Spur/Helical | Bevel Gears | Sprockets | Gear Belt Pulleys | Belt Pulleys | Wwiorm Gearsl Splines | Maounting |
— Pitch D ata Gear Type Gear Data —
& Diametral pitches & Spur Fitch diameter: |2 8000in
((: :lodu'te pic:Chdes't "  Helical FLH. Major diameter |3 0000in d
e € Helical LH. Minor diameter: | 2.5900in
10.0 Diametral Pitch - s EEes—l rT— |
— e
Coar: e lerm Value Symbol .
: ’ Mirar Diameter, Gear |2.5500in % O I
Diametral pitch: |1D.DE .
iametral pitc . —
I~ Erlarged pinionestanc Miner Diameter, Pinion |1-55UUIn dr —
— MNumber of Teeth True Involute Form Dia., Gear |2.8533in DTIF 1 || Finished....
Finian G - .
18 jl E True Invaolute Form Dia., Pinion I'I-ES‘I 4in dTIF — B
—
s E —
Gear ratio 1 : 1.558 Help Cancel | Apply | | Exit
Center distance: |2300 | —
— = "VShow"Vl

Working Pressure Angle
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The calculated value for the working pressure angel may be viewed in the Pressure Angle dialog
box.

To view the working pressure angel value:

e Activate the Pressure Angle dialog box.
e The working pressure angle may be different from the normal pressure angle if the gear set

is a helical set, enlarged pinion-standard gear set or the sum of addendum modifications

does not equal zero.

GearTrax

File ‘wiew Insert Tools Help

Spur/Helical | Bevel Gears I Sprackets | Gear Belt Pulleys | Belt Pulleys | ‘warm Gearsl Splines | aunting |

=101 %]

— Pitch Data —Gear Type —Gear Data —
% Diametral pitches & Spur Fitch diameter.  |2.8000in
((: Module pitches  Helical RH. Major diameter: | 3.0000in d
i Nn-standar pitches ™ Helical L.H. Minor diameter:  |2.5500in 'ml
10.0 Diametral Pitch Helix angle;  |0.0000 Addendurn: 01000n
Standards — Dederdun 01250n
3 rInternal Gear —
I e t Add. mod. eoef.:  |0.0000 -
ntemal gear sef |
Diametral pitch: |1D.DDDEI - Addendum mad: |0.0000
- 0.0 |B.DDDEIin Pressure angle:  |20.000deg =
W Enlarged pinion-stardsrd ~e s il 'ml
T r— i
—Nurnber of Teeth—— Hser input
Firion Term Yalue Symbol —
I18 :|I IE Pressure Angle. Transverse |2U-UUUUC|EQ 5] — Eiriish
—
By il 1 ¢ Iﬁ Prezsure Angle, Normal |2U- 0000deg 1 B
Center distance: Iﬁ Pressure Angle, Working |23-11?9d39 T | ——
L IA- Hicle: e
Hobbing — Animation
Help | Eancel Apply ¥ Show mesh
< k3
r
11
Size:
4 ediuirm -
Speed:
I ediuirm -
Show line of
o action
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o readout
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Creating an Enlarged Pinion with a Standard Gear
You can model an enlarged pinion that will interact with a standard gear.
To create an enlarged pinion:

Select the Enlarged pinion-standard gear check box.

GearTrax calculates the addendum modification for the pinion if the center distance is
manually changed. Otherwise the addendum modification or addendum modification
coefficient must be provided. Click the more information box in the upper right hand corner
of the Addendum maodification text box. This will allow you to edit the value of the
addendum modification.

Coeartea

File View Insert Tools Help
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Spur/Helical | Bevel Gears | Sprockets | Gear Belt Pulleys | Belt Pulleys | “Worm Gealsl Splines | founting |
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((: Module DitChES_ " Helizal FLH. Major diameter: | 3.0000in -
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10.0 Diametral Pitch Helix angle:  [0.0000 Al 0.1000in ;|
Standards Dedendum: |
Coarse Pitch Involute 20 dec (I llite'lnal Gear A CDE( 0.0000
nternal gear set
Diametral pitch: |1U-UUUU - ) Addendum mod.: '—_I
; | ; Pressure angle:  |20.000deg
:: ¥ Erlarged pinion-standard gear B 0.0 A s limmter. WJ
TP Add. mod. coef. XIEG—A | | Finished...
Pinian o Term Yalue Symbol Jn
18 - ol Firish
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Creating Non-Standard Pitch Spur Gears

Non-standard pitches give the user optimum control over all parameters of the gear

construction.

e Select the “Non standard Pitches” option button.

File  Wiew

Spur/Helical | Bevel Gearz | Sprockets | Gear Belt Pulleys I Bel Pulleps | ‘worm Gearsl Splines | Mounting |

 Pitch Data

Insert Tools Help
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*. i i 3
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slengard Dedendun: T rsir—
Ir‘lon-standard ;I —|;terna| Gear e e
Internal gear set P |
Dismetral (P [10.0000  — Addendum mod.: |0.0000in 2
Addend x
I Erioraed piriorstar I i iy
L Term Yalue Symbol =
r Mumber of Teeth A - || Finished....
Pinian G Addendum, Gear IU.1UUUin a =il
[e = [u : — | -
=l I_ Addendum, Pinion |D.1nun.n B S Finizh
Gear ratio 1: S8 i dderidum Coefficient |1.DDUU An = Esi
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Hobbing — Animation
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GearTrax2005 uses the addendum coefficient, clearance coefficient and the fillet radius coefficient
as the basis for the gear geometry. When switching to non-standard pitches GearTrax will display
the current coefficient values. You will also be asked to select to use coefficients as the basis of
the gear geometry. Selecting ‘no’ will give the most flexibility but enough data will need to be input
into GearTrax for the gear to be modeled properly. Selecting ‘yes’ will force GearTrax to use
coefficients. These values can be changed. The fillet radius coefficient may be changed in the
fillet radius dialog box. The addendum coefficient and the clearance coefficient may be changed in
the Addendum dialog box.

Many parameters of the gear are inter-related; changing one parameter may affect the values of
other parts of the gear. For example, changing the pressure angle will affect the value of the base
circle. Also changing the addendum will affect the major diameter (O.D), the addendum
modification and the addendum modification coefficient.

The coefficient values will not change unless they are directly edited. These values are the basis
of all standards.
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Some values will not change unless they are directly changed. For example, the number of teeth
can only be changed by directly editing the value in the box.

When creating non-standard gears you may need to specify the values for the following:

Diametral pitch, module pitch or the pitch diameter

Number of teeth

Major diameter, addendum, addendum maodification, or the addendum modification
coefficient

Minor diameter, dedendum, dedendum modification, or the dedendum modification
coefficient

Pressure angle or base diameter

Fillet radius or the fillet radius coefficient

Tooth thickness or backlash

Face width
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Creating a Spur Gear Rack

You can create a generic spur rack with 20 teeth.

To create a spur gear rack:

e Enter 999 into the Number of Teeth for the gear

e Set the number of teeth for the pinion.

e Click the Finish button to model the rack.

e The pitch line is at the origin.

GearTrax

Tools

File ‘iew Insert

Help
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Internal Gear Sets

To create an internal gear set:

Select the Internal gear set check box.

Minimum number of gear teeth for this standard is 28.

Enlarged pinion check box is disabled.

GearTrax

File ‘wiew Insert Tools Help

=10l %]

Spur/Helical | Bevel Gears | Sprockets | Gear Belt Pulleys | Belt Pulleys | Worm Gearsl Splines | Mounting |

r Pitch Data

% Diametral pitches
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 Gear Data
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. Acld. mod. cosf.; [0.0418 =
Diametral pitch: |1 oooon Addendum mad.;  |0.1083mm -
[~ Enlarged pinion-standard gear 0.p.4_JP0.0000mm Pressur.e . —20. 00k v |
Baze diameter.  |143.2032mm :
— Taath Pattern ‘whale depth: 5.4077mm = || Finished....
=] Eicer o [V Create tooth pattern Circular pitch: 7.9736mm = N
1 =T] IED =] ) IBU— Fillet radius: 0.7620mm  — Einish
IW Teeth to draw: Beaiel ST .
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GEAR —Animation
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Speed:
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F action
Dizplay
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Selecting an AGMA Backlash Range for Spur Gears
To select a backlash range:

e Select a fine pitch standard.

e Open the Backlash dialog box.
0[]

AGMA Recommended Backlash Rangs

AGMA range: 0.005 - 0.015in
Firie pitch backlash ITjI
designation B
Backlash, Gear  |0.0070in i’
Backlash, Piricr: |0.007Cin i’

o | T - |

e If you are using a fine pitch gear standard select a Fine pitch backlash designation; A
through E or use the spin buttons to change the designation.

e Enter a backlash value or use the spin buttons to change the backlash value. If the value
falls outside of the AGMA range the background color of the backlash input box changes to

yellow or green.

Addendum Modification
Why modify the addendum?
Addendum maodification serves two main purposes.

o Addendum modification will help avoid tip interference between the gear and the
pinion.

e The gear tooth is really just a short cantilevered beam. For the gear set to have a
balanced strength, the teeth of the pinion need to be stronger than that of the gear.
Gears made of weaker materials like plastic; this may be critical to the life and the
performance of the gear set. See the PGT Tooth Form for more information.

As the addendum length changes, so does the tooth width at the pitch circle. This change in
thickness is equal to twice the addendum change multiplied by the tangent of the pressure angle.
Note: All width dimensions are arc lengths.
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1.9348 =
1.5708 +
[ 2 = tan|pressure angle) x
addandum modificalion)

1
50000
Addendum Modificalion
i

12068 =

1.5708 -
[2 = tan[pressure angle) x
addendurn moditicalion)

|

Addendum Modification Coefficients
For DIN standards you can specify the addendum modification coefficient.

To specify an Addendum modification coefficient:

e The Addendum Moadification option in the Tools>Options>Spur Gears menu must be set to
“Manual only”.

RIS

File View Insert Tools Help

Spur/Helical | Bevel Gears | Sprockets | Gear Belt Pulleys | Eelt Pulleys | ‘Worm Gearsl Splines | Maunting |

— Pitch Data Gear Tyupe Gear Data e—
' Diametral pitches ‘& S Pitch diameter; |3 0000in
" Module pitches " Helical FLH. Major diameter:  [3.1470in
" Nor-standard pitches  Helical LH.

Minor diameter:  |2.7193in
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Tooth Thinning

Tooth thinning, addendum and dedendum geometry changes to avoid under cut or interference. If
the pinion or gear is modified, the mating gear will also require modification or change in the center
distance.

The following tooth forms may require modification to avoid under cut or interference.

o 11 teeth or less with 25 degree pressure angle.
e 17 teeth or less with 20 degree pressure angle.

e 31 teeth or less with 14.5 degree pressure angle.
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Machinery’s Handbook has a section on this subject titled “Increasing Pinion Diameter to Avoid
Undercut or Interference”.

Tooth thinning may be accomplished by selecting the supported ANSI/AGMA standard. Along with
tooth thinning/thickening the addendum and dedendum changes accordingly. As the tooth thickens
on the pinion, the addendum increases and the dedendum decreases in size. Conversely, the gear
tooth thins and the addendum decreases while the dedendum increases in size. The whole depth
remains constant.

Inserting a Tooth Profile Sketch
With GearTrax you can add multiple teeth to a single part.
To insert a gear or involute spline tooth profile:

e In GearTrax configure the gear or involute spline.
e Start a new sketch In SolidWorks.

e From the GearTrax menu select Insert then Tooth Profile Cut.

File Wiew | Insert Tools Help
EITa ] Tooth Profile Cut | Gear Belt Pulley:

. Insett Annotations. ..
Pitch [ Gear Type

& Diametral piches % Spur

" Module pitches " Helical R.H.
" Nor-standard pitches " Helical LH.
[10 Diametral Pitch (21 W —— ange: |00
Standards —————

|anrse Pitch Invalute 20 deg v | I'IntemaIGeal
=

o After the tooth cut geometry has been created by GearTrax, manually extrude cut the
sketch using SolidWorks.
e Pattern the tooth cut using SolidWorks.
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Approach Length

With GearTrax you can view the approach length for a spur gear set.
To view the approach length:

e Open the Addendum mod dialog box.

e This assumes the pinion is always the driving gear and there is no tip relief.
=[]
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Recess Length

With GearTrax you can view the recess length for a spur gear set.

To view the recess length:

e Open the Addendum mod dialog box.

e This assumes the pinion is always the driving gear and there is no tip relief.
lolx
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Contact Ratio

With GearTrax you can view the contact ratio for a spur gear set.

To view the contact ratio:

e Open the Addendum mod dialog box.
S TaTE
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Creating a Helical Gear

To create a helical gear:

Select the appropriate standard from the Standards drop down box.

Select the desired pitch from the Diametral Pitch drop down box.

In the Gear Type box select either the Helical R.H. or Helical L.H. from the drop down
box.

If the shafts are not parallel you will need to switch the helical direction of one of the gears.
When helical is the first selected the other gear is automatically specified as the other
hand.

Selecting helix gear type enables the Helix angle input box. Enter the desired helix angle.
This value must be greater than zero.

To change the diametral pitch or module click on the More information button in the upper
right hand corner of the Diametral pitch text box. Selecting helix gear type enables the
text boxes to be edited. Enter the desired value in one of the four boxes. The other values
will update accordingly. Click OK to apply the values.

Enter a value for the face width in the Face width box.

In the Number of Teeth box enter or use the spin box to change the number of teeth for
the gear and the pinion.

Enter a value for the tooth Backlash by clicking on the More information button in the
upper right hand corner of the Backlash text box.

Check the Create Tooth Pattern if you would like the tooth to be patterned.

If the Create Tooth Pattern is checked, the Teeth to Draw box becomes enabled. If it is
desired to pattern the tooth other than a full pattern then input the number of teeth to be
drawn. This can be changed using SolidWorks after the part is drawn simply by editing the
definition of the Tooth Pattern.

If the Internal gear set check box is selected, enter a value for the outside diameter. This
value must be larger than the dedendum circle value.

Make any necessary changes to the hub mounting.

Click on the Finish button to complete the gear.
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Transverse diametral pitch verses normal diametral pitch

When creating helical gears:

It is necessary to understand the difference between transverse and normal diametral pitches. The
normal diametral pitch is defined as normal to the cutter. The transverse pitch is on the plane of
rotation.

Normal diametral pitch = Transverse diametral pitch / cos(helix angle)

If Diametral pitches are selected, the drop down box displays the transverse pitch and the
Diametral pitch box displays the normal pitch.

If Module pitches are selected the drop down box displays the module transverse pitch and the
Module pitch box displays the normal module.

Normal pressure angle verses transverse pressure angle

When creating helical gears:

It may not be necessary to understand the relationship between transverse and normal pressure
angle but understanding how those values are displayed in GearTrax may be useful. The
transverse pressure angle is measured in the plane of rotation and is always greater than the
normal pressure angle. The pressure angle displayed in GearTrax is the normal pressure angle.
The transverse pressure angle may be displayed by clicking on the More information button in the
upper right hand corner of the Pressure angle text box.

The transverse pressure angle is effectively the real pressure angle.

The normal pressure angle is defined as normal to the cutter.

Transverse pressure angle = ATN(TAN(normal pressure angle) / COS(helix angle))

Setting the helix angle by specifying the center distance
GearTrax can set the helix angle by specifying the center distance.
To set the helix angle:

e Enter the value in the Center distance text box.

e This changes the helix angle and transverse diametral pitch. The normal diametral pitch
remains unchanged.
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Creating a Gear Belt Pulley

To create a gear belt pulley:

e Select the desired belt pitch from the drop down box.

File “iew Insert Tools Help

Spur#He\icaIl BevaIGearsl Sprockets  Gear Belt Pulleys

r Belt Fitch

[0.200in Pitch =L

r Belt Width

[0.250in Belt width
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- Status

r— Flange Creation
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& Draw flange
© Castflange

User input

Finish
Exit
o Shoyy

e Select the appropriate belt width.

e Enter or use the spin box to change the number of teeth. Note that the pitch diameter

changes with the belt pitch and the number of teeth. The pitch diameter is a driven

dimension.

e Check the Draw Flange if flanges are desired.

e Check the Create Tooth Pattern if you want the tooth to be patterned.

e Make any necessary changes to the Hub Mounting.

e Click on the Finish button to complete the pulley.
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Creating a Bevel Gear

To create a bevel gear:

Select the desired Diametral Pitch from the drop down box.
=100x]
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Enter a value for the face width.

Select the appropriate tooth proportion.

Enter or use the spin box to change the number of teeth.

Enter a value for the tooth clearance. See help for standard values for different diametral
pitches.

Check the Create tooth pattern if you want the tooth cut to be patterned.

If the Create tooth pattern is checked, the Teeth to draw box becomes enabled. If it is

desired to pattern the tooth other than a full pattern then input the number of teeth to be

drawn. This can be changed after the part is drawn simply by editing the definition of the
CirPatternl.

Enter the pitch angle of the gear set (if other than 90).

To create a spiral bevel gear place a check in the Spiral bevel gear set box.

Set the Spiral direction. The hand of the spiral is indicated by the direction in which the

teeth curve away from the axis. The mating gear is always the opposite hand.
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Right Hand Spiral

o Enter the K Factor for circular tooth thickness. This value can be found in Machinery’s
Handbook in the 24" and earlier editions.

e Enter a value for the Hub Mounting Surface. This value should be between the Min/Max
Hub Mounting values. If the mounting value is not between these values the base feature
may not revolve properly.

e The pitch and outside diameters are driven dimensions.

e Make any necessary changes to the Hub Mounting.

e Click on the Finish button to complete the gear.

Geometry of bevel gear nomenclature.

p=—— Pitch apex to back ——=q

Cronwn 1o back — Pitch apex to crovwn ={

" Heel

™ Trown

Firien | /_Tce

2 . /}3 distance
“i pren e E
Shaft angls~” j\
Face width

=
Hon-Uniform clearance *
§ _. Bafk angle

Pitch cfameter —,L‘
Qutside diameter ——

' Back cone
K 3 distance

\\}/J Back cone

F/

)

*clearance is i ally unforn

Understanding the Bevel Gear Hub Mounting Distance

To create a valid base feature for a bevel gear:
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e The hub mounting distance must be between the minimum and maximum distances as
shown below.

e If the hub mounting distance is less than the minimum, the base feature may revolve but
the surface may be cut into by the tooth feature.

¢ If the hub mounting distance is greater than the maximum, the base feature will not revolve

because of self-intersecting lines.

_[Eix]
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Recommended Normal Backlash for Bevel Gear Meshes

AGMA Recommended backlash range for bevel gears:

Normal Backlash, Inch
Dlametral Quality Quality
Pitch Numbers 7 | Mumbers 4
through 13 through 6
1.00 to 1.25 0.020-0.030 0.045-0.085
126 t0 1.50 0.018-0.026 0.035-0.055
1.50 to 1.78 0.016-0.022 0.0250.045
176 t02.00 00140018 0.020-0.040
2.00 to 2.50 00120016 0.020-0.030
2.50 to 3.00 0.010-0.013 0.015-0.025
3.00 to 3.50 0.008-0.011 0.012-0.022
3.50 to 4.00 0.007-0.009 0.010-0.020
4.00 to 5.00 0.005-0.008 0.008-0.016
5.00 to 5.00 0.005-0.007 0.006-0.013
5.00 to 5.00 0.004-0.008 0.005-0.010
5.00 to 10.00 0.003-0.005 0.004-0.008
10.00 to 16.00  |0.002-0.004 0.003-0.005
16.00 to 20.00 _ |0.001-0.003 0.002-0.004
2000 t0 50.00  |0000-0.002 0.000-0.002
50.00 to 80.00  |0.000-0.001 0.000-0.001
B0 and finer 0.000-0.0007 0.000-0 0007

This table gives the recommended normal backlash for gears assembled ready to run. Because of
manufacturing tolerances and changes resulting from heat treatment, it is frequently necessary to
reduce the theoretical tooth thickness by slightly more than the tabulated backlash in order to
obtain the correct backlash in assembly. In case of choice, use the smaller backlash tolerances.
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Creating a Chain Sprocket
To create a chain sprocket:

e Select the desired Chain Number from the drop down box.

=
File View Insert Tools Help
Spun‘Hehca\l Bevel Gears  Sprockets | Gear Belt F'ulleysl Belt PuHeysl Warm Bealsl Sphnesl Mnuntingl [
r Chain Number————————————————— [~ Chain/Sprocket Data =
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’ =
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e Enter or use the spin box to change the number of teeth.

e Check the Pointed Tooth check box if so desired.

e Check the Create Tooth Pattern if the tooth is to be patterned.

e Ifthe Create Tooth Pattern is checked, the Teeth to Draw box becomes enabled. If it is
desired to pattern the tooth other than a full pattern then input the number of teeth to be
drawn. This can be changed after the part is drawn simply by editing the definition of the
CirPatternl.

e Select Standard Series or Heavy Series of sprocket.

e |f a Multi-strand sprocket is to be modeled, click on the check box. This will enable the
Number of Strands input box. Enter the number of strands to be drawn.

e The Pitch Diameter is a driven dimension.

e Make any necessary changes to the Hub Mounting.

e Click on the Finish button to complete the gear
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Creating a Belt Pulley

To create a belt pulley:

e Select the desired Belt Type from the drop down box.

=
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e Check the Deep groove box if so desired.

e Placing a check in the Multi groove check box enables the Number of grooves input box.
e Enter a value or use the spin control to change the number of grooves to be drawn.

e Enter a value in the Pitch Diameter box.

e The Pulley O.D. value is a driven dimension.

e Make any necessary changes to the Hub Mounting.

e Click on the Finish button to complete the gear.
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Creating a Worm Gear

To create aworm gear:

le £
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e Select the desired Diametral Pitch from the drop down box.

e Select the desired Standard from the drop down box.

e Enter a value for the face width. To display the recommended minimum face width click on
the “?” button.

e Select the appropriate tooth proportion.

e Enter or use the spin buttons to change the number of teeth.

e Select the desired number of threads for the worm. The gear ratio is 1: the number of gear
teeth divided by the number of threads.

e Select the direction of the worm gear. Note: A right hand gear’s teeth lean to the right
when its face is placed on a horizontal surface.

e Check the Create Tooth Pattern if you want the tooth to be patterned. Note: Patterning
worm gear teeth can be a time consuming process. You wish to limit the number of teeth
created. You may change this value later in SolidWorks.

e |Ifthe Create Tooth Pattern is checked, the Teeth to Draw box becomes enabled. Ifitis
desired to pattern the tooth other than a full pattern then input the number of teeth to be
drawn. This can be changed in SolidWorks after the part is drawn simply by editing the
definition of the Tooth Pattern.

e Determine the size of the worm pitch by entering a value for the Worm Pitch Diameter or
the Worm Helix Angle.

e Make any necessary changes to the Hub Mounting.

e Select Worm w/Gear to model both parts, Worm only to model just the worm or Gear
only to model the gear.

e Click on the Finish button to complete the gear.

GearTrax User's Guide 33



Creating Involute Splines

To create an involute spline:
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e Select the desired spline size from the drop down box.

e Enter or use the spin box to change the number of teeth.

e Select the pressure angle.

e Select the root and fit.

e Use the drop down box to select the class of fit.

e When a class fit is select GearTrax calculates the tooth thickness and space width and
prohibits the user from changing these values.

e Enter or use the spin buttons to change the space width for the internal spline.

e Enter or use the spin buttons to change the tooth width for the external spline

e To have GearTrax model both parts, select Internal/External button and then the Finish
button.

e To have GearTrax model only the external spline select the External Only button and then
the Finish button.

e To have GearTrax model only the internal spline select the Internal Only button and then
the Finish button.
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Getting more information about the Spline

To get more information:

fiew Imsert Tools Help
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e Click on the small button in the upper right hand corner of the text box (if available). This
will open a dialog box with related information for the selected item. Note: the GearTrax
icon next to the text box indicates the value used for creating the geometry in SolidWorks.
The values in the text boxes cannot be edited unless No Class is selected.

Creating a Non-Standard Spline

To create a non-standard spline:

I— raer dia. nt; b
et (R 4 Major dia. ext: £.8000
—Foot and Fit—— | Minar dia. int: @

- & Fillet ract, side fit Minor dia, stz |9.625:
% ] 7 Flak roat, side fit Form dia. int: ﬂ
" Flat root, major Form dia. ext: %

i/ External Internal diameter fit Form clearance;  |0.005:
= S Only IM 'l Tooth clearance: 0005
o Class i —

Class 4
Clasz &
Class &
Class 7

e From the drop down box in the Root and Fit frame select the No Class option. This will
allow the values to be edited in the dialog box. Click on the small button in the upper right
hand corner of the text box (if available). This will bring up a window with related
information for the selected item.
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Updating a Spline
To update an involute spline:
e Automatically updating involute splines is not available in this version of GearTrax.

Following the steps below can redraw the tooth profile:

e Open the tooth sketch and delete all of the sketch entities.
e In GearTrax, set the desired values for the spline.
e Click Insert and select Tooth Profile Cut.

e Close the sketch to rebuild the part.

Inserting a Spline Tooth Profile
You can create a part with multiple tooth profiles.
To add a tooth profile to a sketch:

e Start a new sketch.

e In GearTrax select the Spline tab.

e Set the values for the spline.

e Inthe GearTrax menu click on Insert. Select Tooth Profile Cut.

e GearTrax will create the sketch with the center of the spline on the origin.
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Creating an Excel Data Sheet
Allows you to create an Excel data sheet for spur/helical, bevel gears and splines.
To create an Excel data sheet:

e Select the Spur/Helical tab or the Spline tab.

e Click Tools. Select Create Excel Data Sheet.

e A new sheet will be started in Excel containing data for the current spur/helical gear or
spline in GearTrax.

GearTrax

File ‘iew Insert | Tools Help

Spur/Helical | Bes  Linkto Active Part Gearsl
) Update Linked Part
 Pitch Data—— —]
21
" Module pitct Read a Data Shest (Excel Farmat) - 3
" Nomstandan  sand Custom Infarmation to Data Sheet (Excel Formak) & 21
Units 3 0
P o
pions. .. —
mememeenef [0
[~ Intemal gear set [oT
Diametral pitch; I"U-DDDD - Addendum mod.: E
S e rnnm.. Prezsre annle 120
=TE
J File Edit Yiew Insert Format Tools Data Window Help =1 x|
ID2daE 8RY §2RC|o-o-[@ =z A4 Mo -F 2
| e -u-[BrulEEEs %, W8 E-H-A- 7
[ Al | =[ SYMBOL
— B © 0 =
b | 1 [SYmBoOL VALUE UNIT TERM I
2 Coarse Pitch Involute 20 deg Standard-Diametral Pitches
| 3 |Pdn 16.00001335] Mormal Diametral Pitch
— 4 [Pd 15.3602 Diametral Pitch
M5 1.587 486672, MNormal Modular Pitch
Fei | 6 |m 1.651473973 Modular Pitch
|7 fen 20)deg |Maormal Pressure Angle
& g |& 20.7386[dey |Pressure Angle
N E 16 Helix Angle
EE [ 10 [my 15666 Ratin, 1'%
E|nc 37.9639|mm_|Center Distance
2 12 [MA 3.7693|mm_|Approach Length
af |13 MR 34197 |mm_|Recess Length

; 14 [mp 1.4816) Contact Ratio
=15 PINION
Als Left Hand Hand of Helix
17 [Np 15 Mumber of Teeth
15 [Dp 29.727|mm_|Pitch Diameter
% 19 |Dpn 28.575|mm  |Pitch Diameter, Narmal
2 20 |do 32779 mm_|Major Diameter
21 [dr 25.655mrm_|Minor Diameter
22 |a 1.626)mm | Addendurm
23 |b 2.036)mm_|Dedendurn
24 0 Addendurn Modification Coefficient
25 Ofmm_JAddendum Modification
26 |db 27.8004{mm_|Base Diameter
27 |dbn 26.7235|mm_ |Base Diameter, Normal A
_ [MT4 o [pil\Sheet1 {Sheetz { Sheets / | 1| — ]
Ready 1 ) O A I

GearTrax User's Guide 37



Reading an Excel Data Sheet

Allows you to read an Excel data sheet that was previously created with GearTrax and modified
manually.

To read an Excel data sheet:
e Excel must be running with the data sheet as the current document.
e Check for multiple instances of Excel. GearTrax will attempt to read the first instance
only.

e Select the Spur/Helical tab or the Spline tab.

e Click Tools. Select Read a Data Sheet (Excel format). GearTrax is updated with the
information from the Excel data sheet.
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Sending the Custom Information to an Excel data sheet

Allows the user to send the Custom Information stored in any SolidWorks part file to a Excel spread
sheet.

To create an Excel Spread using the Custom Information data.
e SolidWorks must be open with a part file active.
e Excel must be available.
e Click File>Send Custom Information to Data Sheet ( Excel format) from the GearTrax

menu to dump the contents of the custom information data of the current SolidWorks part
file. This does not need to be a part file created with GearTrax.
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Adding a mounting style to the Gear or Pulley

To add a mounting style:

Select a Mounting style from the Mounting tab.
GearTrax 2004 ;IEIEI

File “iew Insert Tools Help

Spun’HeIicaII BeveIGearsl Sprocketsl Gear Belt F'ulleysl Eelt F'ulle_l,lsl Wwiorm Gearsl Splines  Mounting |

— Mounting Style [Hub 13t side] —Hub [
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tandard square kewway
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I~ Standard set screw

e

Setlings for: IND hub selected j r Sta}_us

Hub diameter: IW
Hub projection / c'bore: IW L
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[ Bere Finizh
Bore, Gear IW
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Selecting a keyway style will allow you to have GearTrax model a standard setscrew hole.
The setscrew hole will be drawn only if a hub is being drawn. The setscrew hole will be
centered on each of the hub(s).

If a bore for a split-tapered bushing is called for, check the Split Tapered Bushing button.
Select the appropriate Split Tapered Bushing from the drop down box.

Note: The split-tapered bushing is not drawn only the bore and mounting holes. See the

Camnetics web site www.camnetics.com or the CD for libraries of standard split tapered

bushings.

Select Hub 1% side and/or Hub/c’bore 2™ side.

Set the values for the appropriate hub. Use the Settings for: drop down box to enter
values for each of the hubs to be drawn.

Click on the Finish button to complete the drive component.

A counter bore may be drawn on the second side by entering a negative number in the

Hub projection / c’bore input box.
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Opening and Saving GearTrax files

Allows the user to save and open data they have entered for the current tab.
To save a GearTrax file:

e Click on the File>Save menu option.

e Enter afile name.

¢ Click on Save to invoke the file browser.

e Browse to the folder you would like the GearTrax file saved to.

e Enter afile name for the GearTrax file.

e Click on the Save button to save the GearTrax file.

e Orclick Cancel to cancel the save option.

To open a GearTrax file:
e Click on File>Open to invoke the file browser.
e Browse to the folder where the GearTrax file is located.
e Click on the file name.
e Click on the Open button to open the GearTrax file.
e Or double click on the file name to open the GearTrax file.

e Orclick Cancel to cancel the open option.
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Capturing the GearTrax Screen

Allows the user to capture the GearTrax screen
To Capture the GearTrax screen to a file.

e To capture the current GearTrax screen to a bit map file click File>Capture GearTrax

Screen to File. The file will be saved at <Program file location>/Capture.bmp
To Capture the GearTrax screen to the clipboard.

e To capture the current GearTrax screen to the clip board click File>Capture GearTrax
Screen to the Clipboard. The user may paste the image from the clipboard to most paint
programs.

To Capture the GearTrax screen to the MS Paint.

e To capture the current GearTrax screen to MS Paint click File>Capture GearTrax Screen
to MS Paint. The user may then save the image to different locations and file formats
using MS Paint.

To Empty the Clip Board.

e To Empty the Clipboard click File>Empty Clipboard. This will free up any memory being
used by the clipboard.
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Modification of Parts

Spur/helical and straight bevel gears created in GearTrax can be modified.

For example, you have a spur gear in an assembly and it was decided to change the tooth profile
from a full involute 20-degree pressure angle with a 20-diametral pitch to stub involute with an 18-
diametral pitch.

GearTrax can modify the tooth profile, face width and the number of teeth.

Because of the complicated nature of the various involute forms, the tooth will be reconstructed
rather than parametrically changed while other features of the gear will be parametrically changed.
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To modify an existing part:

o Make the part (gear, sprocket, etc) the active document in SolidWorks.
e From the main GearTrax menu select the Tools option.
e Select the Link to Active Part option.
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) Update Linked Part
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e The design information of the part is loaded into GearTrax.

o Make the necessary changes to the GearTrax forms.
o Modify the part by selecting Update Active Part in the GearTrax tools menu.
e The part may also be recreated as a new part by selecting the Finish Button.

Changes made to the part in this fashion will require the least amount of editing to the
assembly mates.

e If manual changes have been made to the part prior to this, the results may be
unpredictable.

Tip: For best results, make any manual modifications to the part by adding new features and
leaving the base features unaltered.
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Setting the Length Units

The GearTrax length setting is determined by the current SolidWorks default length setting. The
GearTrax setting may be changed without regard to the SolidWorks setting.

To set the Length Units:
Click the Tools option from the pull down menu, and then select Units.

e Click the appropriate length unit.
This will set the length unit of GearTrax and will change the SolidWorks part unit setting

when a new part is created.
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GearTrax Options
Allows you to customize GearTrax options and calculate over-pin-measurements.
To set options:

e Click Tools from the pull down menu, then Options.

e Select the appropriate tab for the settings you want to change.

e To register the new settings for only the current tab click Apply Tab.
e To register the new settings for all the tabs click OK.

e To exit the options without registering any changes click Cancel.
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General Options
Lets you set properties for involute sketches, tooth patterns and auxiliary sketches.
To set options:

e Click Tools option from the pull down menu, then Options.

e Select the General tab.

e Select options from the following list and make the changes that you prefer.

e Click OK to accept the changes; click Cancel to discard the changes and exit the dialog

box; click Apply Tab to accept the changes for this tab only.
x|
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Fix Involute Sketch

Lets you specify if GearTrax should fix the entities of the involute sketch as GearTrax creates the
model.

To set options:

e Click Tools option from the pull down menu, then Options.

e Select the General tab.

e Select Fix Involute Sketch check box if you would like GearTrax to fix the involute sketch
entities as the model is created. Fixing the involute sketch may prevent unintentional
dragging of the sketch points. The gear will take longer for SolidWorks to generate with

this option set.
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Tooth Pattern

Lets you specify if and when GearTrax will inquire before the tooth pattern is created.

To set options:

Click Tools option from the pull down menu, then Options.

Select the General tab.

Select Never inquire before creating tooth profile if GearTrax should always create the
tooth profile without interrupting the modeling process.

Select Always inquire before creating a tooth pattern if you would like GearTrax to
inquire before any tooth pattern is created.

Select Inquire only when tooth number exceeds if you would like GearTrax to inquire
before creating a tooth profile above a certain number of teeth. Selecting this option

enables the text box. Enter that value in the text box.

Auxiliary Sketches

Lets you specify the creation of an auxiliary sketch.

To set options:

Click Tools option from the pull down menu, then Options.

Select the General tab.

Select the Draw Auxiliary Sketches check box for GearTrax to create a sketch as the
model is created.

Select Pitch Diameter if you would like the pitch diameter included on the sketch.
Select Addendum Diameter if you would like the addendum diameter included on the
sketch. This option will be ignored if it does not apply to the product being modeled.
Select Dedendum Diameter if you would like the dedendum diameter included on the
sketch. This option will be ignored if it does not apply to the product being modeled.
Select Base Diameter if you would like the base diameter included on the sketch. This
option will be ignored if it does not apply to the product being modeled.

Select Hide sketch on creation if you would like GearTrax to hide the sketch as the model
is created.

NetHASP Check
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Lets you specify if GearTrax should check for a NetHASP at startup.

To set options:

Only use this option is you have a Camnetics NetHASP on the network.

Click Tools option from the pull down menu, then Options.

Select the General tab.

Select the Check for NetHASP on startup check box if you would like GearTrax to check
for a NetHASP on startup.

Selecting this option without a NetHASP present or functioning will delay the startup of
GearTrax as the network is searched for the presence of the NetHASP.

Click OK to accept the changes; click Cancel to discard the changes and exit the dialog

box; click Apply Tab to accept the changes for this tab only.

Version Check

Lets you specify if GearTrax should check for a more recent release of GearTrax at startup.

To set options:

Click Tools option from the pull down menu, then Options.

Select the General tab.

Select Do not check web site for a newer version on start-up if you do not want
GearTrax to check the web site for a more recent release. If left unchecked and you have
access to the internet, GearTrax will look at the web site for a more recent release and
notify you if one exists. You will need to manually download the latest file and go through

the installation procedure. This is not done automatically.

2d Spline Creation Over ride

Lets you specify if GearTrax should automatically over ride the creation of 2d splines with a series

of arcs.

To set options:

Click Tools option from the pull down menu, then Options.
Select the General tab.
Select the Automatically over ride the creation of 2d splines with arcs if you would like

GearTrax to create tooth profiles with arcs rather than 2d splines.

SolidWorks Version

Lets you specify which version of SolidWorks should be used with GearTrax.
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To set options:

e Click Tools option from the pull down menu, then Options.
e Select the General tab.

e Use the drop down box to specify which version of SolidWorks to use with GearTrax.

Part Template File
Lets you specify a template to be used when starting a new GearTrax part.
To set options:

e Click Tools option from the pull down menu, then Options.
e Select the General tab.

e Browse to the location of the template files and double click on the desired template.

Tooth Creation

Two methods are available for generating the tooth form, splines or arcs.

If the gear geometry will be used in conjunction with a CAM system, arcs may be the wise choice.
Most CAM systems will convert splines to a series of straight lines, while the arcs will remain as
arcs.

A pair of splines is defined by a series of points along the tooth form. The more complex the tooth
form, the more points are used to create the tooth spline. The spline is extruded to create the tooth
feature. Splines are the faster of the two options in SolidWorks.

A series of arcs are used to create the tooth form. The more complex the tooth form is, the more
arcs are used to create the tooth profile.

For help in setting GearTrax to create the tooth profile in arcs or splines, see Spur Gear Options.

Also see Manufacturing Methods for Spur/Helical Gears.
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Spur Gear Options

Allows you to customize Spur Gear Annotations for drawings and how the tooth profile is created.

To set options:

e Click Tools, then Options.
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¥ Diametral Fitch ¥ Pin Diameter
I™ Modular Pitch W Max Runout
¥ Pitch Diameter ¥ Pitch Variation
¥ Pressure Angle ™ Profile Tolerance
¥ Miror Diameter ™ Tooth Aligrment Tolerance
I¥ Base Diameter I” Total Index Tolerance
¥ Form Diameter ™ Total Composite Tolerance
¥ Tooth Thickness [~ AGMA Quality Class

i~ Miscellaneous Annotations r~ Tooth Creation—————————————
I” Addendum & Splne
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I” whele Depth
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I~ Back Lash
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e Select the Spur Gears tab. Selecting a Class option from the drop down box will “check”
the appropriate boxes for that standard. Add or subtract from the check boxes for the
desired annotations when adding a note on a drawing. These options are not saved with
the part file and will need to be set at the time the note is created on the drawing.

e Tooth Creation. To create the tooth profile with a spline, select the Spline option or select
the Arcs option to create the tooth profile with a series of arcs.

e Typically, creating the tooth with a spline will increase the performance of rebuilds but may
make it more difficult if this geometry is use with a CAM system for fabrication.

e Creating the gear with arcs will allow the tooth profile to be mated in an assembly, but may
require more time for rebuilds. Arcs may also be more appropriate for use with some CAM
systems for fabrication.

o Keyway Position. To position the keyway on the tooth space center place a check in the
appropriate box for the gear or the pinion. If left unchecked the keyway will be positioned
on the tooth center. A keyway must be selected from in the mounting tab.

e Class. Selecting a class in this tab sets up the appropriate check boxes for a note. It does
not effect the gear creation, only what is displayed in the annotation.

e Addendum Modification. Select either Automatic only or Manual only. If automatic only
is select GearTrax, will enter the minimum modification recommended for certain
standards, if available. If manual only is select then GearTrax will allow changes to the

addendum modification and the addendum modification coefficient values.
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e Click OK to accept the changes; click Cancel to discard the changes and exit the dialog

box; click Apply Tab to accept the changes for this tab only.

Helical Gear Options

Allows you to customize Helical Gear Annotations for drawings.

To set options:

e Click Tools, then Options.

e Select the Helical Gears tab.
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™ Modular pitch - nom
W Pressure angle - norm
¥ Helical angle - ref

¥ Hand of helix

v Lead

V¥ Pitch diameter - ref
V' Base diameter - ref
IV Formn diameter

™ Minor diameter

V' Tooth thickness

rCla

Gear

|AGMA 5

Pirion

[AGMA B

rementsl Splinesl Manufacturingl

r— Inspection Data Annotations

V' teasure over balls

[T Measure betwesn balls
¥ Ball diameter

¥ b runout - FIR:

I~ Pitch variation

™ Profile tolerance

[ Tooth aligrmert tolerance
[ Totalindex tolerance

[ Total composite tolerance
[ AGMa qualty clagss

eveIGearsl Sprockets | GearBeItsl

— Miscellaneous Annotations
[ Diametral pitch
[ Module pitch
[ Addendum
[~ Dedendum
™ Whale depth
[T Circular pitch
[ Addendum modification
[ Add. mod. coefficient
™ Major diameter
™ Back lash
[T Center distance
[ Gear Ratio

1nsert_
Anhotation |
Lancel |
ak |
Apply Tab |

e Selecting a Class option from the drop down box will “check” the appropriate boxes for that
standard. Add or subtract from the check boxes for the desired annotations when adding
a note on a drawing. These options are not saved with the part file and will need to be set
at the time the note is created on the drawing.

e Click OK to accept the changes; click Cancel to discard the changes and exit the dialog

box; click Apply Tab to accept the changes for this tab only.
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Bevel Gear Options

Allows you to customize Bevel Gear Annotations for drawings.

To set options:

e Click Tools, then Options.

e Click the Bevel Gears tab.

Belt Pulleys | Worm Gearsl Measurementsl Splinesl Manufacturingl

Generall Spurﬁearsl Helical Gears  Bevel Gears | Sprocketsl GearBeItsl

 Bevel Gear Annotations
V' Gear number of testh
[T Firion rumber of teeth
¥ Diametral pitch

V' todular

¥ Pitch diameter

[T Pressure angle

I Addendum modification
™ Addendum

[~ Dedendum

™ Whoale depth

[T Circular pitch

[™ Back lash

™ Tooth thickness

[ Face angle

[ Root angle

r— Tooth Creation

% Spline
 fres

rCla
Gear

|N0ne j
Pirion

|N0ne j

r—&ddendumn Modification

r Usge manual entry of
addendum modific.ation.

1nsert_
Annotation |
LCancel |
ok |
Apply Tab |

Selecting a Class option from the drop down box will “check” the appropriate boxes for that
standard. Add or subtract from the check boxes for the desired annotations when adding
a note on a drawing. These options are not saved with the part file and will need to be set
at the time the note is created on the drawing.

To create the tooth profile with a spline, select the Spline option or select the Arcs option
to create the tooth profile with a series of arcs.

Addendum Modification. If this option is unchecked GearTrax will modify the addendum
based on Gleason standards. If this option is check the user will need to specify the
desired addendum modification.

Click OK to accept the changes; click Cancel to discard the changes and exit the dialog

box; click Apply Tab to accept the changes for this tab only.
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Sprocket Options

Allows you to customize Sprocket Annotations for drawings.

To set options:

e Click Tools, then Options.
e Select the Sprockets tab.
[ options x]

Belt Pulleys | Worm Gearsl Measurementsl Splinesl Manufacturingl

Generall Spurﬁearsl HelicaIGearsl Bevel Gears | | GearBeItsl

— Sprocket Annotations
™ Chain Murmber
[T Mumber of Teeth
¥ Chain pitch
[~ Pitch Diameter
V' Roller diameter
[ Sprocket width
V¥ Painted Toath
[~ Nurnber of Strands
¥ Series

1nsert_
Annotation |
LCancel |
ok |
Apply Tab |

e Add or subtract from the check boxes for the desired annotations when adding a note on a
drawing. These options are not saved with the part file and will need to be set at the time
the note is created on the drawing.

e Click OK to accept the changes; click Cancel to discard the changes and exit the dialog
box; click Apply Tab to accept the changes for this tab only.
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Gear Belt Options
Allows you to customize Gear Belt Annotations for drawings.
To set options:

e Click Tools, then Options.
e Select the Gear Belts tab.

Belt F'ulleysl Wwiorm Gearsl Measurementsl Splines | M anufacturing |

Generall SpurGearsl Helical Gears BevelGealsI Sprockets |

r— Gear Belt Annotaton
¥ Belt Pitch

¥ Belt width

¥ Mumber of Teeth
V' Fitch Diameter

Ihzert
Annotation
LCancel |

oK

Apply Tab |

e Add or subtract from the check boxes for the desired annotations when adding a note on a
drawing. These options are not saved with the part file and will need to be set at the time
the note is created on the drawing.

e Click OK to accept the changes; click Cancel to discard the changes and exit the dialog

box; click Apply Tab to accept the changes for this tab only.
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Belt Pulley Options

Allows you to customize Belt Pulleys for drawings.

To set options:

e Click Tools, then Options.
e Select the Belt Pulleys tab.

Gereral| Sou Gears| Helca Gears | Bovel Geas | Sprockets | fisar Bells
[ Belt Pullys | Worm Geers| Measuements| Spines | Manutactuing |

Bel Pulkys

¥ et Typs

¥ Deep Groove

W Number of Grooves
¥ Pitch Dismeter

¥ Pulley 0.0

LCancel

Apply Tab

Hdl

e Add or subtract from the check boxes for the desired annotations to be added to the note
on a drawing. These options are not saved with the part file and will need to be set at the
time the note is created on the drawing.

e Click OK to accept the changes; click Cancel to discard the changes and exit the dialog
box; click Apply Tab to accept the changes for this tab only.

GearTrax User's Guide 56



Worm Gear Options
Allows you to customize Worm Gear Annotations for drawings.
To set options:

e Click Tools, then Options.

e Select the Worm Gears tab.

Generall SpurGearsl HelicaIGearsl Bevelﬁearsl Sprocketsl Gear Beltz

Belt Pulleys  ‘Worm Gears Measurementsl Splinesl Manufacturingl

—whormn G ear Annotations Tooth Creation
V' Gear number of testh I "
+ Sl
V' Mumber of worm threads S
V' Diamnetral pitch " dics
™ Modular pitch
¥ ‘wiorm gear pitch diarmeter

W winrm pitch diameter
¥ Pressure angle

V' Addendum

[V Dedendum

¥ Direction

W Gear OD

V' Gear face width

V' Center distance

IV Fillet radius

V' worm length
v ‘wiorm OO Imsert
¥ wiorm lead angle Arinotation |
¥ wiorm lead
V' “worm gear lead Lancel |
oK |
Apply Tab |

e Selecting a Class option from the drop down box will “check” the appropriate boxes for that
standard.

e Add or subtract from the check boxes for the desired annotations when adding a note on a
drawing. These options are not saved with the part file and will need to be set at the time
the note is created on the drawing.

e To create the tooth profile with a spline, select the Spline option or select the Arcs option
to create the tooth profile with a series of arcs.

e Click OK to accept the changes; click Cancel to discard the changes and exit the dialog

box; click Apply Tab to accept the changes for this tab only.
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Spline Options
Allows you to customize Spline Annotations for drawings and how the tooth profile is created.

To set options:

e Click Tools, then select Options.

e Click on the Splines tab.

Generall Spur Gearsl HelicaIGearsl Bevel Gearsl Sprockets | Gear Belts

Belt F'ulleysl wiarm Gearsl Measurements  Splines | M anufacturing

—Internal Invaolute Spline Data-  — External Involute Spline Data—  —Additional D ata
¥ Tupe of fit ¥ Tupe of fit ¥ Quality clazs
V' Mumber of teeth V¥ Murnber of teth
¥ Fich ¥ Fich
¥ Prezsure angle ¥ Prezsure angle _
¥ Baze diameter [ref] ¥ Baze diameter [ref] - Tooth Creation
¥ Pitch diameter [ref] ¥ Pitch diameter [ref] % Spline
¥ Major diameter [max] ¥ Major diameter  fes
¥ Form diameter ¥ Form diameter
¥ irar diarneter ¥ Minar diamneter [min
Circular space width: Circular tooth thick ness:

v tax actual ¥ Max effective
¥ Min effective ¥ Mir actual
Az required: Az required:
Measurement between r Measurement over ping

pin [max] [mit] |
Measurement between Measurement over ping Insert
r pins [ref] r frefl Annotation |
[ Fin diameter [ Fin diameter C |
I~ Fillet radius (i) I~ Fillet radius (i) S

oiner clearance amfer heigl
T | [~ Chamfer height
— Tooth and space creation dimensions———————— mx |
~ Llge minimum actual space width and mawimum actual
tooth thickness for creating goemetry. Apply Tab |

e The involute spline tooth cut may be created with splines or a series of small arcs. Select
the appropriate option button.

e Add or subtract from the check boxes for the desired annotations to be added to the note
on a drawing. These options are not saved with the part file and will need to be set at the
time the note is created on the drawing.

e Click OK to accept the changes; click Cancel to discard the changes and exit the dialog

box; click Apply Tab to accept the changes for this tab only.
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To set options:

Measurements Options

e Click Tools, then Options.

e Select the Measurements tab.

Generall SpurGearsl HelicaIGearsl Bevelﬁearsl Sprocketsl Gear Beltz

Belt Pulleys | Worm Gears  Measurements | Splines | Manufacturing |

Allows you to calculate the over the pin measurements.

— Gear r Pinion
Meazurement over pins [min] Measurement over ping [ref]
0.0%in 0.07in
Measurement over pins [ref] M easurement over pins [mir) EathiT: LS
0.07in 0.0Tin -
Capture to
Pin diameter Pin diarmeter Clip Borad
ID.‘IUin ID.‘IDin
Frint Farm |
— Recalculation Print Setup |
[ Remember the values above when creating the madel
Calculate
r Gear - Chordal over teeth ~ Finion - Chordal over teeth Wan Keuren
Fin Diarneter
Mumber of teeth to gage over Mumber of teeth to gage ower
4 2
LCancel
Chordal measurement Chordal measurement
|1 07 24Bin ID.48803in
oK
Reset |

Click the Calculate Van Keuren Pin Diameter button to use the industry standard for pin
sizes.

You can calculate the “Over the Pin Measurement” with a desired pin size by entering that
value into the Pin Diameter text box. WARNING: GearTrax will not inform you if the pin
size is usable.

GearTrax can calculate the tooth thickness for spur, helical or spline by entering the pin
diameter and then the measurement over or under pins.

The standard Chordal measurements and the Number of teeth to gage over is

displayed for external spur gears and pinions.

How does GearTrax store these values?

GearTrax places the measurement values in the custom information properties of the part.
When GearTrax creates the part model, these values will be recalculated using the Van
Keuren Pin Diameters. If you want to use a specific pin diameter other than the Van

Keuren value, enter the diameter and check the box Use the value above when creating
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the model before creating the model. This will prevent GearTrax from recalculating using
the Van Keuren pin diameter during the creation of the gear or spline.

o If you would like to change these values later you will need to manually change the values
in SolidWorks. Click File, Properties, Custom tab. See “Summary Info” help section in
SolidWorks for more information.

e These values can be added to a drawing by checking the appropriate boxes in the spur
gears option dialog box. The boxes checked will be used when inserting an annotation to

a drawing. See Inserting a Drawing Annotation for more information.
[optians |

Belt F‘ulleysl ‘o Gealsl Maasuremenlsl Splinesl Manulacturingl

Gereral Spun Goars | Hefcal Geaus| BevelGears | Sprockets | Gear Bels|

r Spur Gear Data Annotations

IV Gear Number of Teeth
™ Pinion Mumber of Teeth
[V Diametral Fich &7
™ Modular Pitch
¥ Pitch Diameter
¥ Pressure Angle
¥ Minor Diameter
[V Base Diameter
¥ Form Diamster
I Taoth Thickness

Inspection Data Annatations

v~ Measure Over Pins.

hMea Eefiween Fing
I~ Fitch Variation
™ Prafie Tolerance

I~ Tooth Alignment T olerance
™ Total Index Tolerance

I~ Total Composite Tolerance
[ AGMA Quality Class

r~ Miscellaneaus Annotation: 1~ Tooth Creatian

I~ Addendum & Spline
I~ Dedendum £ fies
I~ Whole Depth
™ Circular Pitch
I~ Addendum Modification [ Elass
™ &dd Mod. Cosfficient Geat F—
I Mejor Diemeter CE — Gz
™ Back Lash
~ Keyway Position—————————— Pinien QK
[~ On qear tooth space center [ |
[# On piion tooth space center Apply Tab

Calculating a Tooth Thickness

GearTrax can be used to calculate the tooth thickness when the over the pin dimension and pin
diameters are known.

To calculate the tooth thickness:

e Select either the Spur/Helical tab or the Spline tab.

e Specify the number of teeth, diametral pitch or the Module

e Open the Measurements tab in the Options menu.

e Specify a pin diameter for the pinion, gear or the internal or external spline.

e Enter a value in one of the four over or under the pin measurement text boxes.

o GearTrax will return a message with the calculated tooth thickness or a message saying

the dimension could not be calculated.
Between Pins Example

e Between pin measurements can be created manually and can be used to verify data.

e Create a new sketch on the face of the gear.
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e Select a single tooth spline and create an offset entity equal to ¥ of the pin diameter.

e Select the spline on the other side of the tooth space. Create another offset entity equal to
4 the pin diameter.

e Add a point on one of the new offset entities.

e Add a coincident relationship between the point and the offset entity.

e Add a circle with the center on the point. Dimension the circle equal to the pin diameter.

e Add a centerline to the sketch.

¢ Add a midpoint relationship between the centerline and the center of the gear.

e Add a coincident relationship between the pin outside diameter and an end point of the
centerline.

e Add a coincident relationship between the pin center point and the centerline.

e Add the between the pins dimension by adding a dimension to the length of the centerline.

(' — Point made coincident to both Offset Entities
L 4 /

- \ \ Pin Diameter
Offset Entities N @.14400
07200 b

- --\L-r N Major Diameter
i @ 1.44990

Offset Entities
.07200

7 / - )
/ s 135 "
/ 4\ Between Pins
\ / &
- L | 113192

e Sample of a manual verification of between the pins measurements using SolidWorks.

e If the gear has an odd number of teeth you will need to create the sketch with 2 pins.

Offset Entities (4)
0844

Pin Diarmeter
1728

L0544

QOver Pins
1.5637

Sample of a manual verification of over the pins measurements using SolidWorks.
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General Formula for Checking External and Internal Spur Gears by
Measurement over Pins

A = measurement over wires for external gears or
measurement between wires for internal gears.

/£ = pitch diameter

7 =arctooth thickness on pitch circle
' =wire diameter

A = number of gear teath

A =pressure angle of gear

& =angle, the cosine af which is required in formulas 2 and 3

) L 7 il T
i [ L
7 i 2 i A4 Y] e B ¥,

- Dcosd 4 g

£ Forewvennumbers of teeth, A7 g

O cosA 30
F | e B0 S AR =L BN,
o or odd numbers oftesth, A/ ( ) (CDS A ) b
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Selecting a Manufacturing Method for Spur/Helical Gears
Allows you to specify the Manufacturing method for spur/helical gears.

To set options:

e Click Tools, then select Options.

e Click on the Manufacturing tab.

e Select one of the three manufacturing methods by clicking on the picture:

e Hobbing. Involute profile extends to the TIF diameter. Under and over cutting of the tooth
profile by the hob is duplicated.

e Full involute. Involute profile extends to the base circle. No under or over cutting of the
tooth as the hob may produce.

e Full fillet radius (hobbing). Fillet radius is enlarged over the standard fillet radius. This
also increases the dedendum slightly. For coarse and fine pitch standards only. This is a
deviation from the standards.

Xl

Generall SpurGearsl HelicaIGearsl BeveIGearsl Sprocketsl Gear Beltz

Belt F'ulleysl Worm Gearsl Measurementsl Splines  Manufacturing |

— Spur/Helical Manufacturing kethod

Haobbing.

Irwvolute profile extends to the TIF
diameter. Under and aver cutting
of the tooth profile by the hobb is
duplicated.

Full ireeolute.

Irvolute profile extends to the
baze circle. Mo under or over
cutting of the tooth az the hobb
may produce.

Full fillet radius (habbing).

Fillet radiuz is enlargened over the
standard filet radivs. This also
increases the dedendumn slightly. Cancel
For coarse and fine pitch
standardz only.

Apply Tab

Hud

GearTrax User's Guide 63



Select Company Standards for Addendum, Clearance and Fillet
Radius Coefficients

Allows you to specify three company standards.

To set standards:

e Click Tools, then select Options.
e Click on the Company Standards tab.
e Use the arrow buttons to index through the three different standards.

e Change the title of the standard, if desired.
e Select manufacturing method to be the default for the standard
e Input the values for
0 Addendum coefficient
0 Clearance coefficient
o Fillet radius coefficient
0 Pressure angle
e Press the record button or index to the next standard.

e These standards will be available for spur and helical gears.

General| SpurGeare | Helicd Gears | Bevel Gears | Sprockets | GearBets|

Belt Pullzys | worm Gearsl Maasuremenlsl Splines | Manufacturing  Company Standards |

- Edit Company Standard:

Title Custom Standard #1

Manufacturing method |thhing. standardrack.

Addendum cosfficient 10833

WE

Cleararce cosfficient  |01:2833

Fillet radius coefficient 013330

Pressure anale 22,5000 Record

- Coefficient calculatar
Fitch Diameter: 3.33330

IRKRR

]

Mumber of teeth:

Insert
Annotation

Addendumlenghe  [015000

Dedendumlength,  [022000 L
Modiication (advance): [000870 m

Diametral pitch | EET

Addendum caefficient, [1-000 Apply Tab
Clearance cosfficient 0331 |
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Calculating Addendum and Clearance Coefficients

This may help decipher 3" party specifications with limited information.

To calculate the coefficients:

e Click Tools, then select Options.

e Click on the Company Standards tab.

e Enter the values for the following:

O Pitch diameter
O Number of teeth
O Addendum length
®= Note: Addendum = (major diameter — pitch diameter) / 2
O Dedendum length
= Note: Dedendum = (pitch diameter — minor diameter) / 2
O Modification, this is sometimes called tool advance. It's normally negative for the
gear and positive for the pinion.
[ oprons |
Genera\l SpurGealsl HeIicalGearsl Eeve\Gearsl Spro:ketsl GearBallsl
ek Pullys | o Gears| Messurements| Spines | Manufsctuing  Company Standarcs |
i~ Edit Company Standard:
< | >
Title IEustum Standard #1
Manufacturing method |Hobbmg,standardrack =
Addendum caefficiert [1.0833
Clearance coelficient|0.2833
Fillet radis coefficient  [0.3330
Fressure andle [2z5000 ﬂl
- Caeflisient caloulator
Pitch Disnster: | EEEEEY
Mumber of testh: B P
hddendumlongire  [0.15000
Dedendumn length ID 22000 Sce
Madification [advancel: I'D ooazo oK
Diametral pitch: IB.BUD —I
Addendum coefficient IT-UUU Apply Tab
Clearance coefficient; IW (-
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Inserting a Drawing Annotation

To insert a note on a drawing:

Define the note by setting the options for the product. See GearTrax Options

File Wiew | Insert Tools Help
SpurHeii __Tosth Profie Cut | Gesr Bek Putls
Insert Annotations...
Pitch Da Gear Type
% Diametral pitches  Spur
" Module pitches @ Helical FHI
" Mon-standard pitches 7 Helical LH
10 Diametral Pitch d Helix angle: ﬁ

Standards

Coarse Fitch Involute 20 deg r\ntemalﬁaar—

From the GearTrax menu select Insert and then Insert Annotations to display the Annotations
dialog box.

zl

—&nnotation O ption

¥ Use upper caze when creating annatations.

¥ Use Excel when adding annotations to parts.

— Ingert Anniotation:

Annotation type:

12
[ Use Pre-string [far annatating inserted toath cuks)]
Inzerted taoth pre-string
= 3
Delete | LCancel Insert

To set Annotation options:

e Place a check in the appropriate box to have annotations created using all upper case
letters.
e Place a check in the appropriate box to have annotations created using Excel.

To insert an Annotation to a part or a drawing:

e From the Annotations type drop down box select the appropriate annotation type.

o |f the desired annotation is for an inserted tooth cut profile then:

e Place a check in the Use Pre-string check box.

e The per-string character needs to be specified. Enter the letter in the box or use the up-
down arrows to change the letter. If you are unsure of which letter to use you may want to

review the Custom Properties of the part in SolidWorks.

To delete the custom information for an inserted tooth cut:
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e Place a check in the Use Pre-string check box.
e Set the per-string character for the desired set of custom properties.

e Press the Delete key

Summary Custom I Configuration Specificl

Mame: Diametral Pitch odify |
Checked by -
Cliert Delete |
Date completed
Departraent
Destination
Disposition LI

Type: INumber j M azz Properties |

Yalue: I‘I 0

Froperties: Name | Value | T:I
Gear Mumber of Testh 28 [
Pinion Mumber of Teeth 18 [
Diametral Pitch 10 I
Mormal Diametal Pitch 10 b
odular Fitch 1.27 T
Mormal Modular Fitch 2.54000 T
Pressure Angle 20 M
Marmal Preszure Angle 20 I
Form Diameter 0.000rmm T
Minor Diarmeter 64.3433mm T
1| | »

kK | Cancel | Help |

Sample of the Summary Information window in SolidWorks.
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