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Abstract:

Globally, there are two standard units for gears, so it is
difficult to exchange between them. The first is called the metric
system, and the second is the British system. By choosing one of
the types of computer programming Visual Basic is intended to fill
the gap and difference to facilitate the exchange through the two
systems in the program, such as (the number of teeth, center
distance, stress, and standard) to easily change from the British
system to the most common metric system. With a proposal for
technical terms suitable for the type of gear instead of traditional
and inappropriate technical terms.
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Introduction:

Gears have been working since ancient times to transfer the
movement from one movement shaft to another through the
interlocking of the two gears. In calculating some of the
components that go into completing the design of the gear, There is
difficult to achieve because there are two different international
standard systems in units, namely the metric system and the British
system. [2]

Recently, there have been dramatic advances in procedures
for computer aided design of mechanical system. In particular there
have been significant advances infinite element analysis and in
associated computer graphics procedures . Indeed finite element
analysis and computer graphics have become standard procedures
in mechanical design. [8 -9]

Nowadays , many gear standards societies , organization ,
associations , and/or institutes are present. Some of them are: the
International standards organization(1SO)[7-11].the American Gear
Manufacturers Association (AGMA). [12]

The American National standards Institute (ANSI) [13]. the
American society of mechanical Engineers (ASME)[3].

Interchangeability of gears from different systems is still
difficult. the main of this work is to fill gabs and improve
Interchangeability between gears from different standardizing
systems .

The components include the criterion, the number of teeth,
the central distance between the gears, and, most importantly, the
stress. Using one of the types of programming Visual Basic to

12



—— (55€T) 22025 (Jg¥) 2amdl (24 Maal) — Ldudailly Ll aglad) Alaa

reduce and fill the gap and the difference between the two systems
by setting correct values for the components of the British system
to get through the program directly the values of the metric system.
[11-12]

Recently, for gears, THE TECHNICAL PARAMETER
TERMINOLOGY is known as pitch circle or base circle. It is
recommended that technical terms be associated with the type of
gear. For instance, regarding the type of the face gear in the
interlock, the suitable term is a plane instead of a circle because the
shape is a plane shape, not a circle shape, and regarding rack type
gear, the term should be a line because the shape of the gear is line
shape, not a circle shape. [10-14]

Governing Equations : [2]

1. Cp= ((:—;) /2) + ((:—;) /2) Gear center Distance (in)
2. Cpm = Cin *25.4 Gear center Distance (mm)
3. Md (module ) =22
pd
4, x=12
n2
5. Y =(2%Cpypy)/ Md
6. Pd=22  (in)
. = Md n
7. rp= 2z, %254/(2*pd ) (in)
8. Ft = E722—(11000000 ) / (2 x 3.14 x 1000) /(60)*rp)
(in)
9. Tp=(Ft*Pd)/(Y;xb) (in)
10. rp = % (mm)
11, Ft = (1000000)/ (‘222280 1p)  (mm)
12. Tp = (Ft)IY, *b+Md) (mm)
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Gear Parameters:

Gear identifying parameters as shown in table (1):

Al ) potal Al

Table (1) lists most of gear design and values for a normal pressure

angle degree.[2]

Term

Metric

English

Symbol

Units

Symbol

Units

Gear center Distance

Cin

in

Gear center Distance

Diameteral pitch

pd

in

Number of Teeth First
Mating Gear

Number of Teeth Second
Mating Gear

Number of Teeth First
Mating Gear

Number of Teeth Second
Mating Gear

module

gear ratio

Face width

in

The distance from the
neutral axis of the gear
tooth base cross section

~ S| X

Lewis factor

Pitch radius

rp

in

Tangent force

Ft

bending stress

Tp
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e Preparation and steps for entering all data for the two global
standard systems in the Visual Basic program

Public n2, z1, z2 As Integer

Publiccin, cmm, Pd,Md, X, b,Y,Y1,rp, Ft,Tp, Pdd As single:

On Error Go To aa:

z1 = Val(Int(Text2.Text)) '‘Number of Teeth first
Mating Gear
z2 = Val(Int(Text1.Text)) 'Number of Teeth second
Mating Gear

Textl. Text =2z2

Text2.Text=2z1

If (z1 >4 And z2 > 4) Then

Pd = Val(Text7.Text) '‘Diameteral
Pitch

cin=((z1/Pd)/2)+((z2/Pd)/2) 'Gear Center

Distance (in)

cmm =cin * 25.4 'Gear Center
Distance (mm)

Md =25.4/Pd
X=05
Y =(2*cmm)/Md

nl=(Y*X)/(1+X)
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n2=nl/X

Text6.Text = Round(cin, 2)
Text5.Text = Round(cmm, 2)
Text3.Text = Round(nl, 0)
Text4. Text = Round(n2, 0)
Text8.Text = Round(Md, 2)
'in

b=1

If (Optionl = True) Then
Y1=0.527

End If

If (Option2 = True) Then
Y1=0.577

End If

If (Option3 = True) Then
Y1=0.6

End If

If (Option4 = True) Then
Y1=0.583

End If

If (Option5 = True) Then
Y1 =0.657

End If

If (Option6 = True) Then
Y1=0.693

End If

If (Option7 = True) Then
Y1=0.64

End If

If (Option8 = True) Then
Y1=0.673

End If
Pd==—

Md
rp=2z1*25.4/(2* Pd)
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Ft = (1000000) / (((2 * 3.14 * 1000) / 60) * rp)
Tp=(Ft*Pdd)/ (Y1 *Db)
Text9.Text = Round(Tp, 5)
'mm

rp=Ft=Tp=0
rp=Md*z1/2

Ft = (1000000) / (((2 * 3.14 * 1000) / 60) * rp)
Tp=(Ft)/(Y1*Db*Md)
Text12.Text = Round(Tp, 5)
Else

sad = MsgBox("ilE Cé iRsea UlT CacOaCa CREN & CNEUE", , "
aiRCAIRC™)

Textl. Text =""

Text2. Text =""

End If

Exit Sub

aa:

MsgBox Err.Description

End Sub

Private Sub Command1_Click()
Textl. Text=""

Text2. Text=""

Text3.Text =""

Textd. Text =""

Texts. Text ="

Text6.Text =""

Text/. Text=""

Text8.Text =""

Text9.Text =""

Textl2. Text=""

End Su

e Diagram shows the preparation steps to fill the gap between the
two systems within the Visual Basic program and the final form
obtained.
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Iz (Opticnl = Tzus) Then
¥l = 0.527

End 1

Iz (Opticnd = True) Then
Y1 = 0.%77

End 12

12 (Optiend = True) Then
X1 = 0.8

End 14

it (Upviond = True) Then
¥i = 0.53%

Knd 14

Il t(Opvavnd = Teum) Then
¥i = 0,807

Kou 4

HE (Opvaont = Taum) Then
¥i = 0,603

Bua 14

1t (Opviun? = Taue) Then
Vi = 0.64

Bod 12

1t (Optical = True) Then
¥i = 0,473

Eod 12
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E/ =0eeE>LEH

EH2LGEE

Pad = Pa /2504

TR o= 2l ¢ 38.4 /7 (2 * Py)

re = (1000000) / f(f{2 * 3.24 = 1000) / &0) * =f)
Tp = (¥t = Pdd) / (¥1' * b)

Textd Text = Hound(Tp, %)

Ymm

tp=Ffo=Tp~0

tp = Md * el /2

Fo = (3000000) / (((2 ¢ 2,34 « 1000) /7 A0) * ep)

ool
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Else
(52 18 O 2ad = M3gBOX ("iry! (4 paSt SLiw¥) 245 O3S0 O wx™, , "LSaSlEaa ")
Textl.Texc = ""
&~ Texc2.Texc = ""
; En¢ If
g Exic Sub
= aa:
m MagBox Exr.Deacription
End Sub
Privace Sub Commandl_Click()
Textl.Texc = ™"
Text2.Texc = "
Texs3.Texc = ™"
Texce.Taxc = *%
TaxzlZ.Text = "%
End Sub
T
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SI (Module)Standard
System

Number of Teeth
first Mating

Number of Teeth
second Mating

[

Module
Gear Center Lewis bending strese
- MPa (Calculated per unit
t
iz ) face width (1mm) , per KW
of transmitted power
‘ E stimate oquivalont
Cheas Faehde 51 (matsie] noar 2t

British(Diametral
pitch) Standard
System

Number of Teeth Number of Teeth
second Mating first Mating Gear
Gear
Diameteral Pitch

——

Y Factors for standard

“ 0527 < 0.600 0657 0640
ooasry 0583 eIl D673
Gear Center Lewis bending stress MPa
Distance , inch (Calculated per unit face
width (Limm) , per KW of
transmitted power)

l [
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Discussion and Conclusions:

Al Ayl o5 Alne

1.In the Visual Basic program, an example was made in the
number of teeth of the first and second, 25, 30, and the
diameteral Pitch is 4, with choosing the value of Lewis Factor
coefficient for the British system (by clicking on Clear Fields)
we get (the number of teeth, the standard, the centre distance,
the stress)directly in the metric system as shown the following
diagram:

- S :°
= ae
SI (Module)Standard British(Diametral
System pitch) Standard
System
Number of Teeth Number of Teeth Number of Teeth Number of Teeth
second Mating first Mating second Mating first Mating Gear
Gear
18 37 30 25
Diameteral Pitch
Module ’7
4
6.35 Y Factors for standard
> : & 0527  0.600  0.657 " 0.640
Gear Center Lewis bending stress
Distance , mm MPa (Calculated perunit | C 0.577  0.583 0,693 0673
face width (Imm) , per KW
of transmitted power) Gear Center Lewis bending stress ,MPa
s = (Calculated per unit face
| 174.62 I 35.9686 Histance such width (Imm) , per KW of
transmitted power)
Estimate
Clear Fields equivalent S| 6.88 35 9686
[metrie] gear set
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2. Although the gear standard systems are apparently two, they are
basically the same in most aspects except the units. Therefore it
Is suggested to use a unified parameter to define either metric
or English gears. the suggest that diametral pitch should be
departed and replaced by the unified module. The unified
module should be essentially expressed in units of millimeters

(SI).

e [Face gears: with face gears, classical definition of module has
no meaning. Pitch circle is replaced by a mean circular pitch
line. There is no addendum, or dedendum circles. Instead, there
are outer and inner circles. Radial tooth width which is equal to
(Ro- R

e Racks: racks are straight gears. The involute curve for a rack
becomes a straight line because the base circle radius is infinity.
For a rack, no circles are present. Pitch, base, addendum, and
dedendum circles all are becoming straight lines. Table (2) and
Figures (1) and (2) summarize this point.
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Table (2) shows the differences between the inappropriate and
suggested parameters

. Suggested
Inappropriate Standard
Gear Parameter Equivalent andar
Type (Meaningless Parameter Measuring
g Parameter
= addendum circle addendum plane .
s outermost circle
(@))
dedendum circle dedendum plane . .
Q innermost circle
I
Lo pitch circle pitch plane mean circular pitch
line
base circle base cylinder
face width radial tooth width radial tooth width
circular pitch angular pitch
radial clearance normal clearance
face clearance
addendum circle addendum line .
addendum line
dedendum circle dedendum line .
o dedendum line
[S)
O
S - : - ;
pitch circle pitch line pitch line
base circle base line .
base line
face width rack width rack width
circular pitch linear pitch linear pitch

22
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addendum plane

__ pitch plane

(

— base plane

= dedendum plane
Fiteh cone opea

Al ) pglel Al

0 .?s\\\‘\‘i\\\\\\\
MMM

\ / normal

Gear ans

Pitch drometer ——

Outside drameter —————-

e ————

clearence

radial tooth

width ‘(-—

‘l\ {angular pitch —P‘
!

Fig.(1) Face Gear Corrected Terminology
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Fig ( 2) Rack Corrected Terminology
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