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Parametric Design of Involute Spur Gear Based on
CATIA Secondary Development Platform
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[ABSTRACT] 3D parametric modeling of involute
spur gear is realized under the CATIA secondary devel-
opment platform. First, gear parameters is input through
screen dialogue; then the program can comprehensively
deal with the design calculating, data processing and graph
drawing; finally, the 3D model of the gear is created in CA-
TIA.
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Fig.1 Programming flowchart of spur gear
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Fig.2 Polar coordinate diagram of involute
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Fig.3 Relationship between radian

E 3,0, MEIRINEE,; 6, MG BN E ;
0,, F oy BEIRI U5 1l SE AR EEAE 0, il T 2 31 43 1 5
B Ttk I BE A 5 v, SR A0 BE (B 2PAR

0.=360/z (Z Jt5%) .

M= VdHTJ‘,JrUJy = Vrj _ri%/rb ;

0,= p—atnu

0=0,2-0,
1.3 SRR EHITE

IR T 2R, YA B0 TR — I, A TN T
PR R LR AR YD, 7 e NA R

Z,.=2h /sin" o
A, b A TR R A

YR EOR T —AME I, T A AR 52, 0
HRORKEL:

0=0,2-0,>0= pi/z-20,> 0

= z<< pi/f20, ,

Z,=pif20,

LA 2 (A FF A ZOR I, BT A9k 48 o A
CATIA Fii rp s i, JERT z TR DR Al .

2 ETFCATIA ZXFR&SHmETIE
2

LT VB6.0, A CATIA APT BRI, WHliF 25 1
LTI QT [ R
21 EXGTERBIEHEXSH

FE XOFWRAERE m N8 2z S5 1A alpha G558 b,
T 2R A, TR i

I EAE vy, S BIAEAR ry, G TRIR AR 7o

rg=mez/2

r, = rd * cos(alpha)

r,=ry+h,om

XF ST BRI o ARAE N B LT OC R,
1 5 1A RS B MRS R AL

Zmin = 2 * ha / (sin(alpha)) ~ 2

If z < Zmin Then

MsgBox (" FETF N T A s R AR AR ) ")

Exit Sub

End If

A =Sqr(rd~2 —rb"2) /tb

thetal = A — Atn(A)

Zmax = pi/ (2 * thetal)

If z > Zmax Then

MsgBox (" PRFFFLLAISE | A b A
BN

Exit Sub

End If
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Set osketch = obody.Sketches.Add(Plane YZ)
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Set ofactory = osketch.OpenEdition()
Set dhcircle = ofactory.CreateClosedCircle(0, 0,ra)
osketch.CloseEdition
Set opad = osf.AddNewPad(osketch, b)
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Set osketchl = obody.Sketches.Add(PlaneYZ)

Set ofactory = osketch1.0penEdition()
A=Sqr(rd "2 -rb"2)/rb

thetal = A — Atn(A)

'thetas A HRINEE

thetas=pi/z/2 — thetal

n=30

Dim arraypoint(n)

Dim arraypoint1(n)

i=0

Fort=0To 1 Step 1 /n

u=t*Sqr((ra/rh)"2-1)

rk =0.5 * db * Sqr(1 + u"2)

theta = u — Atn(u)

X =1k * Cos(theta +thetas)

Y = rk* Sin(theta + thetas)

YI=-Y

Set osplinepoint = ofactory.CreateControlPoint(X, Y)
Set osplinepoint] = ofactory.CreateControl Point(X, Y1)
Set arraypoint(i) = osplinepoint

Set arraypoint1(i) = osplinepoint1

i=i+1

Next t

Set oSpline = ofactory.CreateSpline(arraypoint)

Set oSplinel = ofactory.CreateSpline(arraypoint1)
Set circle2 = ofactory.CreateCircle(0, 0, rb , —thetas,

thetas)

2.4

osketch1.CloseEdition
Set ochicao = osf.AddNewPocket(osketchl, b)
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Set ocircPattern = osf.AddNewCircPattern(ochicao, 1,

num, 1, angle, 1, 1, referencel, reference2, True, O#, True)
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Fig.4 Interface of involute spur gear
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Fig.5 Showing gear in CATIA
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Fig.7 Error prompt dialog
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