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Abstract
selected parallel planes. Based on SolidWorks secondary development, this paper designs a human-computer

The general method of dynamic equilibrium analysis is to decompose the unbalance mass into two

interaction interface, which can calculate the dynamic balance of any screw rotor. Dynamic balance can be achieved
by adding or removing the corresponding mass at the unbalance phase Angle position of the selected two planes to
eliminate the unbalance on each surface. This reduces effort and improves design quality. The interface can be used
to calculate the dynamic balance of any part.
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Fig. 1 Diagram of unbalanced mass of the rotor
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Dim swApp As SIdWorks.SldWorks

Dim swModel As SldWorks.ModelDoc2

swApp = GetObject(,"SIdWorks.Application")

swModel = swApp.ActiveDoc
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Fig. 5 Flow chart of dynamic balance analysis
MR AR I, 2 SRR P AURS, s AP B
T o FH P ST BT R S T A Y D, ST
AP St A 6 iz AR A, “INPUT”
DX Sl AT A B L, il ) S O BRI N, T AR A
2000 TR ) SRS L, D T TR 2 A i T B
B Lo 57541 “ caleulate” J5 B AT 78 “OUTPUT” X
Sl AN RSP AR A SRR B, (]
JifE
ST 2 3 A v o S R R O N 2 2 ) R

P 5 1) 558 B30 2 9 0 BORE— 73 Tt R ) T
P o AR SCR FIAE 5% 1 190 g 1D 73 331 ok A 1] 2 4 47
BR B9 77k, MR R E A0 ER N U, R e AR i
Bl ) 25 B K 23, O TR RO ES 1 473 R BB 5 N
i B D BB R L, PR B R AR P IR S
IR O~ B FH5 h, BT3RS T

amount of unbalance:

N angle of unbalance:
L, plane. 7"
L, amount of unbalance:

angle of unbalance:

calculate

Ko  AMLACH Fif

Fig. 6 Human-computer interaction interface

AT AN i AU B AR A o AR T HA T R,
7 SR AR R B | S NP Ris AT
HEHOA S B, LR VBNET K JF &
SolidWorks, T35 5% 1 AN Y- gt 1A - i A1 A1 9 750
pig AN AM TR
Do Untili>N
swModel.Extension.SelectByID2("T1",
CH", 0, 0, 0, False, 0, Nothing, 0)
Featmgr.FeatureCut3:-----
swModel.Extension.SelectByID2("T2",
"SKETCH", 0, 0, 0, False, 0, Nothing, 0)
Featmgr.FeatureCut3--+--
MR 7 il ) SR Be, S Ny i R

swModelExt = swModel.Extension

"SKET

vMassProp=swModelExt.GetMassProperties

RIUE— 3 o R B4 SO O B S

------ T4 — {0 [ R S R P 8 5 i A
P AR, BRI S Rk (4)-(7) X

Loop

4 KBS

FEERENITE

BT 1 0T LA N A A 3 58 A A i 25 P 2 1

B, HEA T AN TA 2 P R — A B 3 [ A A A

e 2 b 2 A7 A — 2 B D BTS2 i 5 A B

BN B2, WP 4G RO T
SR 2 Jr 7 oy THD U 2, 76 Jie i 04 T I3 L A%

D} 164 mm, i R 8 EH 4% d & 56 mm, 7% F12HH P

M 66 mm, FREHCH 4.3, KJF LN 283.8 mm, T

W p R 7000 kg/m’s WNE 7 BN, BT T R E 4y

4.1



o6 M = %5 LT SolidWorks W IT & WIS 55 T 5 F-#5 A shitsiieit 491

BEBCT, S AT 5 B R w3 RS it
FMHAMARLERA g . TR Y N KT 25 B,
TEBEREONEEE o LA P R [R) R B o7 i
ARG EE, N B 25-40,

34k

w
[\
~

30k

angle of unbalance/(°)

amount of unbalance/(g-mm)
N
o]
~

180

10 15 20 25 30 35 40 45
N
K7 AN BB ATl i AR A
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IMass properties of 7CAE()

Configuration: BRTA

Coordinate system: -~ default -
[Density = 00070 grams per cubic millmeter
IMass = 24866.2397 grams

\Volume = 3552319.9564 cubic millimeters

Isurface area = 3045608838 square millimeters

%= fmes‘ 5(=0.9265
T 475123 Y=1.3437

[Principal axes of inertia and principal moments of inertia: { grams * square millmeters )
Taken at the center of mass.

Ix = (0.0117, 0.0093, 0.9999) Px = 63992575.0846
Py = 315969246.1274
Pz = 316268875.7605

Iy = ( 0.6499, -0.7600, -0.0006)
1z = (0.7599, 0.6498, -0.0150)

IMoments of inertia: ( grams * square millimeters )
Taken at the center of mass and aligned with the output coordinate system.

Lix = 3161076511477 Ly = -120503.8994 Lz = 20573708632
Lyx = -120503.8994 Lyy = 316073996.1892
Lzx = 20573708632 Lzy = 2344767.7380

1yz = 2344767.7380
127 = 64049049,6355

3 : Ixz=6355947.9684
IMoments of inertia: ( grams * square millimeters )
[Taken at the output coordinate system. IyZ=—25 83968.6022
b = 8572382479619 Iy = 1514614547
Iyx = ~151461.4547 Iyy = 8571810438401
Izx = 6355947.9684 izy = -2583968.6022

1z
12z = 64115291.9483

[Mass properties of S ERFERCEI(1)
Configuration:

Coordinate system: — default -

Density = 0.0070 grams per cubic millimeter
[Mass = 20737.6742 grams

[Volume = 2962524.8852 cubic millimeters

[Surface area = 2308621347 square millimeters

s Y 0.2259
Z= 1514597 Y=1.2040

Principal axes of inertia and principal moments of inertia: ( grams * square millmeters )
[Taken at the center of mass.

Ix = (-0.0029, -0.0233, 0.9997)
Iy = (-0.6717, -0.7406, -0.0192)
1z = (0.7409, -0.6715, -0.0135)

Px = 40449259.7731
Py = 211124576.2539
Pz = 211319288.7880

IMoments of inertia:  grams * square millmeters )

[Taken at the center of mass and aligned with the output coordinate system.

Lxx = 211230031.3946 Lxy = 108327.2314 Lz = -489390.5135

Lyx = 108327.2314 Ly =2111196408115  Lyz = -3979208.7105

Lzx = -489390.5135 Lzy = -3979208.7105 122 = 40543452.6089
8 Ixz=—1 198968 8832

Moments of inertia: { grams * square millmeters )

Taken at the output coordinate system. I

Ixx = 686983013.1841 Ixy = 102686.4074

Iyx = 1026864074 lyy = 686843617.5700

Izx = -1198968.8832 izy = 1974287799
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Mass properties of ZERE(2)
Configuration: 2K,

Coordinate system: -- default -

Density = 0.0070 grams per cubic millimeter
Mass = 25753.6518 grams

'Volume = 3679093.1111 cubic millimeters
‘Surface area = 3234642612 square millimeters

Center of mass: ( millimeters )
e | e 010075
Y=-0.0053

Principal axes of inertia and principal moments of inertia: ( grams = square millimeters )
Taken at the center of mass.

Ix = (-0.0001, 0.0000, 1.0000)
Iy = (05852, -08109, 0.0000)
1z = (08108, 05852, 0.0001)

Z=147.3188

Px = 66888450.7027
Py = 3404383157752
P2 = 351059303.8374

Moments of inertia: ( grams * square millimeters )
Taken at the center of mass and aligned with the output coordinate system.

Lz = -19714.8466
T

Lix = 3505042317488
Lyx = -769255.6202 Lyy = 349993476.0285
L2x = -19714.8466 Lzy = -11527.3503

Ly = 769255.6202

Moments of inertia: ( grams * square millimeters )
Taken at the output coordinate system.

b = 909431529.5367 Ixy = -769254.5987
Iyx = -769254.5987
Iz = -48163.9847 zy=

Iyy = 908920774.5437
-31507.5478

IMass properties of SFERIRECEN(1)
Configuration: BRI\
Coordinate system: — default --
[Density = 00070 grams per cubic millmeter
IMass = 23110.4976 grams

[Volume = 3301499.6550 cubic millimeters

Surface area = 270369.3681 square millmeters

X —0.0001
Y=-0.0000

Principal axes of inertia and principal moments of inertia: ( grams * square millimeters )
ITaken at the center of mass.
I = (-0.0001, 0.0001, 1.0000)
Iy = (0.0363, -09993, 0.0001)
1z = (0.9993, 0.0363, 0.0001)

Center of mass. (il

Z= 1481718

Px = 42444057.9594
Py = 362733746.9081
Pz = 3636438443748

IMoments of inetia: ( grams * square millmeters )
Taken at the center of mass and aligned vith the output coordinate system.
Lox = 363642637.9802 Ly = -33053.9852 L = -38237.4752
Lyx = -33053.0852 Lyy = 362734946.3877 e
Lax = -38237.4752 Lzy = 27506.2885 = 428420648743
Ixz=-37996.1061
[Moments of inertia: ( grams = square millimeters )
Taken at the output el system. 1yz=27360.8597
boc = 871028418.9887 by = -33053.9853
yx = -33053.9853
2 = -37990.1061

lyy = 870120727.3962
lzy = 27360.8597
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Fig. 9 Pattern and corresponding quality attribute change before and after dynamic balance. (a) Dynamic balance treatment of conven-
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