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Dynamic simulation and application of involute gear outline

PANG Mao, WU Rui-ming
(School of Mechanical and Automotive Engineering, Zhejiang University of Science and Technology.
Hangzhou 310023, China)

Abstract: Because of the difficulty of drawing the outline of involute gear, especially the
variety of the bottom outline, a method of drafting gear’s bottom outline based on VBA and
AutoCAD ActiveX is proposed by simulating the cutting process of gear dynamically. The
forming process of involute gear outline can be demonstrated in machine design teaching, and the
outline of gear is high in accuracy and can be used in the building of three-dimensional model.

Key words: simulating; gear; involute; AutoCAD ActiveX

Vi LAY LUAG SRR 5 D33 B R, AR e 4 ] S5 S5 KR U AEWLARAT ML B 32 I FH o i 47 % P99 6 %
THLAE (4 4% Bl Ve B | D R MR A o 2 0 S JU AR LR VR G A AT o 15 38 e A 7 B RS B ™ i T 29 55 7
mn g PERE . B CAD/CAM/CAE SFHR MK JE L F5 09 =4k CAD A %3 23 1 B . — M AL & 1 1) = 4
BAE X T B A GOk UL E AR B 2R (R X T TR e i T AL et — ik
T AR A B0 1 78 L 5 1 ARG B Y — S SCHE N R e R R I A Y . S A TR R I
TR X T 1R 2 Sl i T 4 R 0 1 = A R o 3L T O 2k TR R TR R R

R S AR SR ol R FHASLAUL 145 %6 1) 1) 3k P ok 42 I O 8 SR 2 9 7 1%, B SR T Visual Basic Al AutoCAD

g7 HE: 2009-10-10
fEERN: B RA978— DL B NN sk AL BIEUE A, 8GRI R A S b B AR AT



5013 VB A W LR 0N 0 4R AR 8 A 5 20 B LR 13

ActiveX FA L Bl A LLIE B N T4 5 1 1 A2 .y ) H 5 5 B9 AR A B B4 4% O BN E L O i T £
J7 e B AL 28 ARG 5 W) 7 Wk R A HE IR 4k o 1A B 25 pi e A T 2 U5 DA O & ) R P mT R T AR G R A Y
AR [ A R0 4 JEORS B T B T A SR A, SO DL DL A A TR A T R A g A
1 LTI 7 1 1 S B A

1 HXBEENE

L1 SepikRE

YOI T R — X WG A AL B R R LU R i 2 B A 4 A G SR B i e R i T O e s, 0 LR
e T DA A R L A% 2 o )R L R R A il 1l £ DD I E Bl DT B A O A 0 15
1.2 AutoCAD ActiveX ¥ &K

AutoCAD J& 3£ F Autodesk A w]#E 4 B3 HIH AV BN 2 B Mt . e B A 5 TEE HH
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Sub Activate ACAD ( )
On Error Resume Next
Set acadApp=GetObject(, "AutoCAD. Application")
If Err Then
Err. Clear
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Set acadApp=CreateObject(" AutoCAD. Application")
If Err Then
MsgBox Err. Description
Exit Sub
End If
End If
acadApp. Visible=True
Set acadDoc=acadApp. ActiveDocument
Set moSpace=acadDoc. ModelSpace

Set moSpace=acadDoc. ActiveViewport

End Sub
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Fig.2 Simulation of gear cutting Fig.3 Local scope of involute profile in gear cutting
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Rotcenter(0) =CenterP. X
Rotcenter(1) =CenterP. Y
Angle=PI/360
DisMove=Angle * (m * z)/2
FromP(0) =CTiniPoit. X
FromP(1)=CTiniPoit. Y
ToP(1)=CTiniPoit. Y
2) FF IR B DI H R AR 2R — K J] B i B8 3l DisMove, #8 B iEFE Angle fi1)
For j=0 To NUmLop
ToP(0)=FromP(0) +DisMove
OB M e
For Each everyobj In Clselectionset everyobj. Rotate Rotcenter, Angle
Next
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For Each everyobj In CTSimulateSet
everyobj. Rotate Rotcenter, Angle
Next
‘i %D
For Each eachobj In CTselectionset
Call eachobj. Move(FromP, ToP)

intpoints= eachobj. Coordinates

For k=0 To 7
RecordingPoint (k) =intpoints(k)
Next
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intpointsss= GearCSet. Item(0). Intersect With(eachobj, acExtendNone)
On Error Resume Next
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If VarType(intpointsss) <> 0 Then

For i=LBound(intpointsss) To UBound(intpointsss)

PointA (i) =intpointsss(i)

Next
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SetGearOutline(0) = acadDoc. ModelSpace. AddLightWeightPolyline(muPLwline)
End If
CTSimulateSet. AddItems GearOutline

Next
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acadDoc. Application. Update

Next



16 WL R 27 B A 4 22

3 GERAERRR

AASEALL ] AR B R B0 180 A0 55 147 4% T A b 9 S 56 4 b WY 34 42 45 T AR B FUL 6 S D 8 B 2k
W bR AR S A — AR . XF R A5 B0 2 A U B AT B AR A RS AR — 1 52 R I B O A
PR TR B 90 A BT AT 16 1A T R 0 IS o IR 1A 0 s 4 R 2 [l 22 b ) Gl S 4 B AS 38 T e 2 1 14
Lk . AR EER AT
SR BB i A A B Y 22
intpoints= OutlineCT(0). IntersectWith
(GearCSet. Item(3), acExtendThisEntity)
upline(UBound(upline) —1) =intpoints(0)
upline(UBound(upline) ) =intpoints(1)
TP 3 2 2% T AL AR A 31 14 4 R 2k
Set OutlineCT(0) =acadDoc. ModelSpace.
AddLightWeightPolyline(upline)
R B A 15 AT B AR
Mir. X=CenP. X+ (da/2) * Cos(beid+Fi)
Mir. Y=CenP. Y-+da * Sin(beid+Fi)/2
MirP(0)=CenP. X+da * Cos(beid+Fi/2)/2
MirP(1)=CenP. Y+da * Sin(beid+Fi/2)/2
Set OutlineCT (2) =0utlineCT(0). Mirror(MirP, ptl)
OREAT B — A 52 A AT IR R A1)
For Each anobject In Camset

Call anobject. ArrayPolar(z+1, PI % 2, ptl)

Next
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Fig. 4 Gear 3D-modeling based on involute profile
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