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Abstract

To improve the design efficiency of Archimedes cylindrical worms and reduce repetitive manual
calculations and modeling processes, this study developed an automated parametric design pro-
gram for Archimedes cylindrical worms using VBA (Visual Basic for Applications) language and
SolidWorks’ secondary development interface. The development process involved macro recording,
modification, and debugging of original code, rewriting geometric coordinates, designing interac-
tive windows, and formulating strength verification equations. The program allows users to input
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key parameters such as the worm’s module, pitch diameter, number of threads, number of gear
teeth, and worm direction to automatically generate precise 3D models of Archimedes cylindrical
worms and output strength verification reports. This program demonstrates high practical value
and can be widely applied in mechanical design, particularly in optimization scenarios requiring
frequent adjustments to worm parameters. Future enhancements may include support for addi-
tional worm types or integration of finite element analysis modules to further improve its engineer-
ing applicability.
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1. 51§

WAL Bl DR FCBRRR R 5 A RS R AN R AR B It e, AEDAR DMV AR 3 R G (5 48 5 AN v B AR S AT
HEBR MR mREEE I U RAF I PERE, (BN B B AL sh U ) B AR B . BT
R BENMGACERIARIET, WA KRB, BBivERRLF . 1817 AR SRS, ZENIM.
KA BRUR. WU MR S U IR 1B V2 R [1] o AEBAT K BT 255 8 VF 2 J7 T 115 L, anbniE
PEREAERR A B TR AT AR S PERE . F0AF 2 18 1 AR 20 BRI K 6k T 5 AL SRR A AT R
ST SHHELGEHEME . WIEMMEEERER, &0 &2 RN, BREREEZEIEN S 40
Fi[2]. R HBTERE L CAD &%i(fn SolidWorks. CATIA. UG/NX Z5)i& 4L 7 ISk it oheg, I
RN BRI R LF, ARSI IRAE SN & TSRO A IR . B0 7T B O 25 uliiid — ik
TER SEIURAT S EA S, B ds TRRE B B AR R . SR RGBS Bk i AR S, BT
EHEAR: ZHAGHRZSHNRN RaH 2 5EH, SHEMLRKBA TLRMAN, Riga s
R S ISR RN, B TR SR AL Sk R G PLM/ERP) H) 88 it A S 4k
H b A T A BRI T2 HI[3]. I, KBt &0 4y R A ), s X s CAD B fFidkAT —
YR, MR G HRIR s 5 S8R Itk R4, THEIE R - ST EERS b 5] N S8k @)
e, BESE s VAR BTk, SORRAR TAER IR, B S LR S I AE4]

SolidWorks 1Ey—3K) 2 N T 31T 5 TR =4 CAD i fF, DAIHSR R IR 2500 507 B Ak
73, PA K i BE BB AN T et oA A D e A T HL 2R i TR [5]. SR, DR B bRiE
oAbk T — 2 B PR, sk = R ThRE SO A BRI R . ik, BFFE N AIEPFFE SolidWorks
TUIFRTAE, @B ESR A AP O, GRS AR, T RS, WA bR
MRS RS, REWE TR M TIRAE, JEREERT T RGiMERE[6].

9117, SolidWorks IR FF R T E MY EFESE T+ R Gk RE: — R TF R LMk Ak e (i i 2
Bt TR, $&FHEAESI NS SUR A E Y, SIS IR 2B S50 B A RE B a7 —
RBEMANAZ LR, RASSHS. SHPTUEMEN TR EEA, BEREREN, REEfR N
M ANECE U K [8]: =LA LAY 2 S R 5 SR 51 8, SEIURHE IR A RSH S
PERCICIUE R H sk, Ak B AR (012 50%, HREAE T Kb EAR AT A AR R [9]; DU
PLM/ERP Z: R H: 10, MEE SRt - T2 - #li - FS e [ 4 0], 22,
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Visual Studio 1E—sk IR A I IT R IAEE, RFF RN R T BT KGR TT %, SXHradE
S Web, B3I & 2 REGHFE2 MMM K. HANENE R RS EERA TR R[], 1
Z 15 H P [F)& BEAE B 9 UL ¥ T B (4 Windows FormsWPF) AL AL T B\ 5 A i 2 im A2 [12]
B4, 1% 6 AT e T BE R G, TR A IR R B 2 T R SCHE[13], IR B L DevOps T B4,
I E B R RN 1 B A IR R R AT B S 1B AT IRAS [14] . A TR Visual Studio I3 H
EHEIhAE, il TR0 TS0 G N, el R D wlE 1R,
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SEE
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Figure 1. Create a worm window
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Visual Studio /1) 5E XA EIERJUE 2 Fix.

Dim m, dlI As Double

Dim z1, z2 As Integer

Dim Direction As String

Dim hax#, cx#, Alpha#, hal# hfl#, hl#, dal# dfl1# px#, bI#

Figure 2. Define variables
2. EXTE

SHALEE ML AR IR A 2504 D SO LT R, A AR st (1) ~(@)FT %
h =1

*

c =0.2
a=20
h,, =m><h;
hey =mx(h;+c)
hl =hal+hf1
d,=d +2xh,
di, =d, —2xhg,

@
@
©)
(4)
®)

Hdr, b FRERGTIR REG ¢ IR TIRAEG o ERRIESIM; h SRR IGTIEEE: b RI0RK

R higrR i dy R ATIRELRE: d, fERRREER.

Sub Numcalcuation()
m = Val (ComboBoxm. Text) / 1000
dl = Val (ComboBoxdl. Text}) / 1000
zl = Val (ComboBoxzl. Text)
z2 = Val (ComboBoxz2. Text)
Direction = ComboBoxDirection. Text
hax = 1 "ifEREE
ex = 0.2
Alpha = 20 / 180 * PI
hal = m % hax
hfl = m # (hax + cx)
hl = hal + hfl
dal = dl + 2 # hal
dfl = dl - 2 # hfl
px = m * PI
I[f z1 =1 0r z1 = 2 Then
bl = {12 + 0.1 % z2) % m
Elze
bl = (13 # 0.1 # 22) *m
End If
End Sub

Figure 3. Parameter calculation
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Visual Studio 1 I ZHH BRI WA 3 Pox, ZAEFF W OB VBA SKIl EIR A A S5, JFE
L AT (S A T L AR 2 R o
23. BRUERTRE

SolidWorks )2 s il Dh BN SEBUEEBLAURE H Zh L3R At 7 BERESCHF, B REWS SE BRI P A 51,
FFA AT AT VBA RS, I e T AR . HIEAR AR AR IS BBkl AT
P AR ISR R A 2 . BB, I R R D R nT X A S AR A T BB 51, NJES0E
AT R B SRR [15] o A UCEAR FT IR B 25 S A RS ] 4 B

1 Microsoft Visual Basic for Applications - [Macro11 (f£83)] - ] pod
o HE BEE AEY EA) BRQ) BEQ) EGER TRAM MR SO0 #0H S8 x
TE-d B > aKP HEE Qa1 A 2
T Magol x| [T 1 [main v
CEICTN |E ooDeta\Local \Teup\sw1 4288 Nacrol. b = macro recorded on 06/17/24 by PP
- & acrol
-1 SOLTONORAS
=T
8 Macrol 1

B

Figure 4. Macro recording
4. BFRH

R i A K 2 5r i), AE Visual Studio HHsE S 2T R TE AT AORE . 8 A I35 o4 i 222 ) [ O HL
BEAT HLAR AR 4] 6 i

Private Sub Buttonl_Click(sender is Object, e As Eventirgs) Handles Buttonl.Click
T EEEE

Call Numcalcuation()

Dim swApp As SldWorks. SldWorks

swipp = CreateObject (“sldworks. application”) *§TH solid works

swApp. NewDacument (“C: \ProgramData'Sol idworks\SOLTDVORES 2018\templates'gh_part.prtdot”, 0, 0, 0) 'HEE{t
‘B ERE AT

Dim Part As SldWorks. ModelDoc2

Part = swApp. ActiveDoc

TR

electByID2 (CHRMELEE ", "PLANE", 0, 0, 0, True, 0, Nothing, 0) 'EPEFNELHEE
electByID2 (_FYIEER", “PLANE', 0, 0, 0, False, 0, Nothing, 0) "3EHH FMEEE
Part. Insert (True)

"F R

Part. Extension. SelectByID2 ("HIEVEE ", "PLANE", 0, 0, 0, False, 32, Nothing, 0) ' HAGIEER
Part. SketchManager. InsertSketch (True)

Part. SketchManager. CreateCircleByRadius(0, 0, 0, dal / 2) "EE

' Part. SketchManager. CreateCircle ( 0%, 0%, 0.019882, -0.009341, 0%

Part. AddDimension2(0, 0, 0) "4R[EHRFST

Figure 5. Draw the circle and stretch
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Part. Extension. SelectByID2 CHFMEEHE ", "PLANE", 0, 0, 0, False, 32, Nothing, 0) 'ZENEIEEH
PEt' SketchManager. InsertSketch(True) 'EfE=E]2

TEET

Dim x1, =2, =3, vl, ¥2 As Double

vl =dfl / 2 "HERST

y2=4dl /2 +hfl

x1 = bl

z2 =-bl + (PI *m / 4 - hfl * Atan(Alpha))
x3=-bl+PIl*m/ 4+ (PI *m/4-hfl * Atan(Alpha))

Part. SketchManager. Createline(xl, ¥2, 0%, =3, ¥2, 0% 'BEE%
Part. SketchManager. Createline(x3, v2, 0%, =2, vl, 08

Part. SketchManager. Createline(x2, ¥1, 0%, =1, v1, 0%)

Part. SketchManager. CreateCenterLine (x1, 2, 0%, =1, vl, 0%)
Part. Extension. SketchBox3elect (-2 * bl, dal, 0, 0, 0, 0)
Part. SketchMirror () ' EENEFERH

T

Part. SketchManager. InsertSketch(True) BHEE

Figure 6. Draw a trapezoid

[ 6. LaFIBE

e AT B 4 T 222 ) R e 2 0T LI BR B RE 2 & 7 B

'R FEE L
Part. Extension. SelectByID2("", “FACE”, -bl / 2, 0, 0, False, 32, Nothing, 0) 'IEHZEMHE
Part. SketchManager. InsertSketch (True) *ETEEES

Part. SketchManager. CreateCircleBy
Dim WormDirection As Boolean = IIf (Direction = "Hj
x(True, WornDirection, False, True,

. True, Felse) _
., 2%bl, px * 2l 0, 0, PI/ 2) "ESERELE

Part. Insert!

=i
Part. Extension. SelectBy
Part.Extension. SelectBy

2 ("E[E2”, "SKETCH', 0, 0, 0, False, 1, Nothing, 0)
££1”, "REFERENCESURVES®, 0, 0, 0, True, 4, Nothinz, 0) "EHSERrsiHER

Part. FeatureManager. InsertCutSwept4 (False, True, 0, False, False, 1, 0, False, 0, 0, 0, 10, True, True, 0, True, True, True, False) '{TEHIE

If 2l <> 1 Then
Part.Extension. SelectByID2 ("{JF${3HH-1", "BODYFREATURE®, 0, 0, 0, False, 4, Nothing, 0)
Part. Extension. SelectByID2 (‘EGHA", "AXIS", 0, 0, 0, True, 1, Nothing, 0)
Part. FeatureManager. FeztureCircularPatternd(zl, PI * 2, False, "NULL", False, True, False) ' [EREPES|
End If

REEE

Part. Extension. SelectBy #4%1", "REFERENCECURVCES®, 0, 0, 0, False, 0, Nothing, 0)
Part. Extension. SelectBy LA TAXIS", 0, 0, O, True, 0, Nothing, 0)
Part. BlankRefGeon()  [EEREE . EEH

Part. Extension. SelectByID2 ("EZ[E]", "SKETCH, 0, 0, 0, False, 0, Nothing, 0)
Part. Blanksketch () * BEREE

TUERRER

Figure 7. Draw the spiral and excision

B 7. aHignes Rk

B BRAN 0 22 1) B P DA AR AT R PP 4] 8 Pz

92

93 BEEE

94 Part. Extension. SelectByID2 CUBREEE SELE "REFERENCECURVCES”, 0, 0, 0, False, 0, Nothing, 0)
95 Part.Extension. SelectByID2 ("ELERH1", "AXIS”, 0, 0, 0, True, 0, Nothing, 0)

96 Part. BlankRefGeon () '[3E0EREL:. BB

a7 Part. Extension. SelectByID2 ("EE[E", "SKETCH", 0, 0, 0, False, 0, Nothing, 0)

98 Part. BlankSketch () * BE@ia &

99

00 RIF

01 Part, EditRebuild3() ' Siigsl

02 Part. ClearSelection2 (True) " EHTIEFFR

03 Part. ShowNamedView? ("+S5HN", 7) " FEMINE

04 Part. ViewZoomtofit2() "EERET

05

06 Part. S ication. StartupPath & “\B&FF (Z4)7 & 21 & "X & m * 1000 & “. SLDPRT", 0, 2)
o7

08 End Sub

09 End Class

n

Figure 8. Closing statement
8. HERER
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3.1 SHWEERR

£ SolidWorks SERITF RIAEE T, AFFRAFET VBA BIZFHIHR, SCILT PTG A% B FK i
FHEZIRIZHUL B SR, BP0 5 — HS N E (K 2.5 mm, 73 R EAR 22.5 mm, BT E0h 1.
il BN 27), I RERE I T AR KT 2 A R S IR BT SR S, R T AT
FEARTEMR L J LT RAE A AT =2 sieid, BRI InIA 9 .

MED Dimensions | SOLIDWORKS fff4 M8D  SOLIDWORKS CAM | SOLIDWORKS CAM TeM

PLEPE U - @2 3

REeHTEs x

v

Figure 9. Parameter 1 model diagram
9. B 1 EEE

BEJG, ETXT T HSHE B (KA 3.15 mm, 7 R B4R 35.5 mm, WaATkHON 2. A0, WA HUN
40), T AT R P LT 2R R Sia s A R, SCL 1 2 kit R A R4 1 IRe i ) LI RIA
PR A 10 fros o BRI R A IR R AT (e sk & 28, SRS HULIREh s, &5 1
Ry AR S RAEE . e 2% R A R LB AT Wl T LA 22 57 R B AT S AR, 5 ROIAIE T TR s
TRAE AR KU T A% S 5 K DU AE BT T R TSR PE S A, ks B AR B e B A veit 5 0 e it
T AT ISR B AR 5 T R S

& =8 [E | 7 | ve00memson | souDWoRGHA | ne0 PEAPAE © v OR 2

REeETED

155

Figure 10. Parameter 2 model diagram
& 10. &H2R2E
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3.2. EFRYIEREMNBE

FEGE— TSI, AW TN PIAEA R Z Bl AT 1K) B s B R AT 1 R GEE PR BE R4S -
BEXTEE — H SR (P RIART), SBIERE Y BIS1T ISRy 28.5 #0, IEEANFE SN 1.2 GB; {E4ME
NIZRIE A B HERIGFT) AT, IS4 G 2 36.8 £, WAF 5 HIEEES] 1.5 GB. 54T
TAZ @A T P HIFERS 21 15~20 20 EL, A S B RCR RTINS 35, RN N T4 1
3%~4%. FHRRY], FIT R VBA FEREF AL B R T LATRS EE R AT SR~ FRBIL AR 3 AR AT Rk
HRE RGBT E R RE ST, RRIE AT 55 B 2 R DU AR R P AL B A B 50T A

=
BN

3.3 REFEWIESER

N ARGV A AT () T LIRS R, AT 0K S SolidWorks -4 2 1) 2 B R AU 14T X6 b 23 #r 1) 56
WEJTVE o BB BT R PRI N LI TUART EE AR S ROS) 22 0 i TR TR, 25 SRR AR P A
B AT A58 15 8 g5 Kl 22 /N T~ 0.005 mm, B2 4k 1% 72 AN id 0.008 mm, 43 FE IR B AR R 53R wortHE
SEARW)E . FEWAFT - IR EI M S PERESRUE D, E B AR O AY FE I BN S () A T AR, R H I
JUTFEEL%, B O iR 2 kg 35 5] 7E+0.01 mm JE N . REEIIFS SRR, B TSHUERF
FITAE R BAS RANN A S B LT AE 5 T 5 T N A IR, IR A m  — S RS R e S5 R A7
AT E SN, SE R S AL B RGOS HE TR .

4. BEERE

AR VBA (Visual Basic for Applications)ifi 5, &1 Visual Studio ] VB Zwfi 8 K385, 456
SolidWorks —4E @I MF, TR T —BEL TR R KA FE A 1) B i ST T . fERT TR
R, et SolidWorks 7 ¢ il Bh RE SR EUEE Rl @ AARAD, Bl f5 0 R 4 ARG T T KRGS S
R, HEASCS T AR R T R LR AR T SRS, R TR P R B . bhAh, FREF IR SRR
TARAERIIR AT R R AL AT, SEIL T R R S @A — . 2R B A S XEe, AR T
IS AN T RS S AT AR R EAT . SRE IRE R DL e M SRR A M S8, RG]
H A ST G T E B R I AT = 4R

SIA FRMRTT AL, AT RS D Re 5E B S LR TS AR I H B AR . A
BT SolidWorks Toolbox BT i A FRARHE AT 288 K [ e S 400G, AR 58 S 1 %6 B BOK At
WIEHIASHGERIRe )1, Bes AR R B LR BE AT IS 2 s 55 GearTrax & Ll i e v it AH
b, RRGANESESHNEBTIGE, RS TSR ER R, Bk &R i
R T —RI A TAERAE, A 80k % T 21 6 U1 S 80N EHE 438 R 22 S EAIE SRR,
FETH )& AR B A BT & R . ThEedE i 5 TAR S AR B 5 T 3R I B & 3 7t

SR, AHFFCAFAE LR R E G R BRI B 58, FEF BTl TS SHL R II6e,
AR BT R W AR Y AT BN AS WSS W B, 0 IR S M DU AT A% B I AR b ) S IR BB BB L s
K, BAREFAE TR TR, (8= A IR om0 IR, M LB R AT 72 SE B
LU IR I RIAR S A B o IR LA JE T BZ IR T YR AR A M R &R, fEE ek, &1
RIGIN ANSYS A IR et TR, @ILi & a0 2 i i S8, s 7y /A . VTR
REPE DA RO 57 77 i S5 GBI R AR AR EAT UR N VPAL o TR, 38455 A B MATLAB/Simulink #4730 /1
AN E, DK TN 5B MR S8 T SRR VEAL — RML R GE, O TR SERR M $2 4 5 ] SE 1 15
T H.
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Imports System.Math
Public Class Form1
Dim m, d1 As Double
Dim z1, z2 As Integer
Dim Direction As String
Dim hax#, cx#, Alpha#, hal#, hfl#, h1#, dal#, dfl#, px#, bl#
Sub Numcalcuation()
m = Val (ComboBoxm. Text)/1000
d1 = Val (ComboBoxd1.Text)/1000
z1 = Val (ComboBoxz1.Text)
z2 = Val (ComboBoxz2.Text)
Direction = ComboBoxDirection.Text
hax = 1 'TH 5 AE
cx=0.2
Alpha=20/180*PI
hal = m * hax
hfl = m * (hax + cx)
hl=hal + hfl
dal=dl+2*hal
dfl=d1-2*hfl
px=m * Pl
Ifz1=10rz1=2Then
bl1=(12+0.1*z2)*m
Else
bl1=(13+0.1*z2)*m
End If
End Sub
Private Sub Buttonl_Click(sender As Object, e As EventArgs) Handles Buttonl.Click
THEAE
Call Numcalcuation()
Dim swApp As SldWorks. SldWorks
swApp = CreateObject ("sldworks.application") '4J F solid works
swApp.NewDocument("C:\ProgramData\Solidworks\SOLIDWORKS2016\tem-
plates\gb_part.prtdot”, 0, 0, 0) ‘& & 1
R E R AT
Dim Part As SldWorks.ModelDoc2
Part = swApp.ActiveDoc
1) S v Al
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<l

i
o5

T

HETH

SLAE

SEHET

Part.Extension.SelectByID2(" i #1 2 #E ", "PLANE", 0, 0, 0, True, 0, Nothing, 0) "i% 1 /iy

M2

Part.Extension.SelectByID2(" 41 3E#ETH ", "PLANE", 0, 0, 0, False, 0, Nothing, 0) i+ I &

Part.InsertAxis2(True)
FIARELE 1
Part.Extension.SelectBy1D2(" 45 #13E#E ", "PLANE", 0, 0, 0, False, 32, Nothing, 0) 'i%

Part.SketchManager.InsertSketch(True)
Part.SketchManager.CreateCircleByRadius(0, 0, 0, da1/2) "iHi[#
'Part.SketchManager.CreateCircle(—0#, 0#, 0#, 0.019882, —0.009341, 0#)
Part. AddDimension2(0, 0, 0) "4 [ 47 )X~
Part.SketchManager.InsertSketch(True) '5¢ B 5 4] 1

R

Part.FeatureManager.FeatureExtrusion2(False, True, False, 6, 0, b1, 0, False, False, False, False,
0, 0, False, False, False, False, True, False, True, 0, 0, False) 'H7{#

B 2
Part.Extension.SelectByID2("Ri#f ZL #E ", "PLANE", 0, 0, 0, False, 32, Nothing, 0) "i%

Part.SketchManager. InsertSketch(True) "#7 & %% 5] 2

A T

Dim x1, x2, x3, y1, y2 As Double

yl = df1/2 "5 RS

y2 =d1/2 + hfl

x1=-bl

x2 =-bl + (P1 * m/4 — hfl * Atan (Alpha))

x3 =-bl + Pl *m/4 + (Pl * m/4 — hfl * Atan (Alpha))
Part.SketchManager.CreateLine(x1, y2, 0#, x3, y2, 0#) 'Hj E1 4%
Part.SketchManager.CreateLine(x3, y2, 0#, x2, y1, 0#)
Part.SketchManager.CreateLine(x2, y1, 0#, x1, y1, 0#)
Part.SketchManager.CreateCenterLine(x1, y2, 0#, x1, y1, 0#)
Part.Extension.SketchBoxSelect(—2 * b1, dal, 0, 0, 0, 0)
Part.SketchMirror() & P45 1% i £ 7

EZYAN

Part.SketchManager. InsertSketch(True) "iE H % &

TR R 3 I R R Lk

Part.Extension.SelectByID2(" "', "FACE", —b1/2, 0, 0, False, 32, Nothing, 0) i /= .1
Part.SketchManager.InsertSketch(True) ‘387 & & & 3
Part.SketchManager.CreateCircleByRadius(0, 0, 0, d1 / 2) 'i &

Dim WormDirection As Boolean = IIf(Direction = “45}ig”, True, False)
Part.InsertHelix(True, Worm Direction, False, True, 2, 2 * b1, px * z1, 0, 0, P1/2) "l i /i £&

GIES
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VIR

Part.Extension.SelectByID2(" % &] 2", "SKETCH", 0, 0, 0, False, 1, Nothing, 0)

Part.Extension.SelectByID2("#& iz £k /i tk £k 1", "REFERENCESURVES", 0, 0, 0, True, 4, Noth-
ing, 0) "1t H g e 26 At I 5L (&

Part.FeatureManager.InsertCutSwept4( False, True, O, False, False, 1, 0, False, 0, 0, 0, 10, True,
True, 0, True, True, True, False) 43 17] &

Ifz1 <>1Then

Part.Extension.SelectByID2(" V] k& $##-1", "BODYFREATURE", 0, 0, 0, False, 4, Nothing,

0)
Part.Extension.SelectBy1D2("JE #EHi", "AXIS", 0, 0, 0, True, 1, Nothing, 0)
Part.FeatureManager.FeatureCircularPattern4(z1, Pl * 2, False, "NULL", False, True, False)

"I & [ 41

End If

" e

Part.Extension.SelectByID2("##ig £k /iR £k 1", "REFERENCECURVCES", 0, 0, 0, False, 0,
Nothing, 0)

Part.Extension.SelectByID2("FE#E4#H 1", "AXIS", 0, 0, 0, True, 0, Nothing, 0)

Part.BlankRefGeom() 'Fejs iR i 2k . F vl

Part.Extension.SelectByID2(" % [&", "SKETCH", 0, 0, 0, False, 0, Nothing, 0)

Part.BlankSketch() "B st 4

"TRAT

Part.EditRebuild3() ' 1 7Y

Part.ClearSelection2(True) ‘& 25 % 5 Il

Part.ShowNamedView2("*Z& 5", 7) ' 1S4

Part.ViewZoomtofit2() ' 5 .7~

Part.SaveAs3(Application.StartupPath & "\lH#F(ZA) " & z1 & "X" & m * 1000 & ".SLDPRT", 0,
2)

End Sub
End Class
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