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Abstract

Energy is the cornerstone of the development of modern
civilization. In the past, the energy that human used was mostly from
fossil fuels, hydropower, firepower, natural gas and coal combustion.
With the development of nuclear energy in recent years, nuclear power
generation becomes an indispensable part of the electric power supply
after several years of construction.

Nuclear power plant is generally used about 40 years. ChinShan
nuclear power plant will be decommissioned on use in December 5,
2018. Then the nuclear reactor must be dismantled and stored in
locations. Due to its size and radiation limit, the reactor must be cut into
several pieces of components into a waste container of a specified size,
and the loss of the tool is the cost to be considered. The purpose of this
topic is to find the best way to cut to achieve the shortest cutting path
with the least cutting tool loss.

This study combines APRILab's "automated design” and
"optimization design™ two research directions to optimize the design of
cutting, and the realization of the results of automated cutting in

SolidWorks.
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4 7HE 850 BV BA) R0 BR0 EAR IED SEEFR) &wW M

aIKPEEY 2 @57.m 4

T# - Macrol ﬁ ’(—im)

v [naia

: C: WsersiFeter_HuanglAppDats!Local \Tenplsun 33348 Macrol. svb = macro vecorded on 10/26/16 by Peter Huang

Tin swkpp As Objeot

Din Part As Ohject
A Maeroll Din boslstatus As Boslean
Din Longstetus bs Long, Longrarnings s Lon

| TFT)

Set swipp = _
hopLication. Sdborks
Set Part = swhpp. hetiveDoe
boolstatus = Part. Extension SelectbylD2 ("HIMEAR" "TLAE", 0, 0, 0 False, 0, Nothing 0}
Fart. Skatohanager InsertSketeh Trne
Part. ClearSel ection? True
Din skSegent As Object
1 Set skSegnent = Part. SketchManager. Createlircle(04, (4, O, 0.017673, -0.01004L, 0#)
Pert. ShovBmedVien? " ET S50 8
Part. ClewrSelection? True
boclstatus = Part, Extension Selectbyl02("hrel”, “SIEICHSEQIENT”, 0, 0, 0, Felse, 0, Hothing 0)

Bk - Macroll E Dim myFeature As Object

Macroll {A v
HTRE  hiks

Set myPeature = Part. Pesturdfamager. FeatweBxtrusion? (True, Pelse, False, 0 0, 0.05, 0.01, Palse, False, Palse, Felse, 1. 7453200519M439E-02, 1. T45329251994338-02, |
Fart. Selactionllanager EnshleContowrSelection = False
| End Sub

B 22 ~ SolidWorks » VBA 75

‘E Microsoft Visual Basic for Applications - Macrol [F57] - [Macro11 ({£88)]
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T#2 - Macrol
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o
g Macroll

B - Macrol1

Macroll iR
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HFER fih%E

Eullezo #2o =5 IZ0 ssEse =0w =B

e pEEE.. HFY @ 727,81 -
I1ENGEEET)
[| %% tERMm
&‘,' sEE(0) bpplata\Local \Temphswx38348 Macrol . swb — macro recorded on 10/26/16 by Pet
- ai\ongwarnin s hs Lon
L JSub nain()]
Set swhpp =

Application. S1dWorks

Set Part = swhpp. ActiveDloc

boolstatus = Fart. Extension. SelectByID2("RIMEEMR", “FLAFE", 0, 0, 0, Falsze, 0, Hothing 0)
FPart. SketchManazer. InsertSketch True

Fart.ClearSelection? True

Dim skSegment Az Object

Set sk3egment = Part. SketchManager. CreateCircle(0#, O, O#, 0.017573, —0.010041, 0#)

Part. ShowHamedView? “x F T "Z@EN", &

Part.ClearSelection? True

boclstatus = Part. Extension. SelectByIDZ("Arcl”, "SEETCHSEGMENT”, 0, 0, O, False, 0, Nothing 0]
Dim myFeature As Object

Set myFeature = Part. FeatureManager, FeatureExtrusion?(True, Falze, Falze, 0, 0, 0.015, 0.01, Fals
Fart. SelectionManager. EnableContouwrSelection = Falze

2> End Sub
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2. p % § 7 Boolean operation
% Visual studio ¢ 4 » SolidWorks APl & #c> p #
# 35 Boolean operation z_ #2 3% £% 4T o

(1) B fcky TIN5

model = swhpp.OpenDoc?(dlg.FileName, (int)swlocumentTypes_e.swDocPART, false, false, true, ref istatus);

(2) 3 P~#2 body

[]1 cbjects = part.GetBodies2({(int)swEBodyType_e.swholidBody, false);

() £t LT - TE RGP TG g7 £

private void CreatingCutBody ()
i
double length = 48;
double width = 48;
double[] myBox = new double[9];
myBox[@] = @; myBox[1] = @; myBox[2] = @;
myBox[3] = -1; myBox[4] = @; myBox[5] = @;
myBox[6] = width; myBox[7] = length; myBox[8] = thickness;
if (slate != null)
{

if (bodies.Contains(slate)) bodies.Remove(slate);

slate = null;
GC.Collect();
GC.Collect();
model.GraphicsRedraw2();
H
slgte = modeler.CreateBodyFromBox(myBox);
clate.Name = $"Cutting Slate {count++}";
slate.Display3(part, 255 + 255 << &, (int)swTempBodys

m

tions_e.swTempBodySelectOptionhone);

@) BE7 LR

private void CutBodyMove(char kind, fleoat distance)

{
SetCutBodyMatrix(kind, distance);

Body2 bd = slate.Copy()};

slate = null;

GC.Collect();

bool is0K = bd.ApplyTransform{matrix);

Debug.Print(isOK.ToString());

slate = bd;

slate.Display3(part, 255 + 255 << &, (int)swTempBodySelectOptions_e.swTempBodySelectOptionhone);

(5) #-3l(b)22 7 E (tool):& i= Boolean operation

object[] objects = b.Operations2{(int)swBodyOperationType_e.SWBODYCUT, tool, out err);
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(6) 34+ 416 = i
double[] oo = b.GetMassProperties(1.8);

(7) A2 & BaF e 53

swFeat = swFeatMgr.PostSplitBody(({pre5plitBodies), false, (originsTolUse)}, (wvBodyMames));

(=) APl 33k

RFT G e AP SHiche T

1.

OpenDoc2

Opens an existing document and returns a pointer to the
document object.

GetBodies2

Gets the bodies in this part.

GetMassProperties

Gets the mass properties of this body.
CreateBodyFromBox

Creates a temporary body from the specified box
dimensions.

ApplyTransform

Applies a transform to this body.

SaveAs3

Saves the document to a different name.
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7. Operations2
Performs add, cut, and intersect (unite, subtract, and
interfere) operations between two temporary bodies.

8. PostSplitBody

Creates a split-body feature.
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wElERHE — J— tzlsEs e
(kg) (m3)

wIHBE l:l f b1 5059182 0.06323989
MHER R : mm2 2 top guide2 4422435 0.05528044
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‘ - ‘ TR ¢ o 4 |topguided 4828153 0.06035191
5 top guide5 3624388 0.04530488
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mE SR E

DUAUS "

ounaz ;
aunnsz ; o

iR

AHER

sl o
&= pEess il |
(kg) r

2 |ore structure assembly2 |105.3311 |0.10533L

3 orestructure assembly3 | 105.3311 |0.10533L

4 jorestructure assemblyd | 105.3311 |0.105331:

5 jore structure assemblyS (1053311 | 0105331

& |orestructure assembly6 | 96.36149 | 0.096361:

7 lorestructure assembly7 | 100.8463 | 0.100846:

8  |orestructure assembly8 | 82.90704 |0.082307

9 jore structure assemblyd (1053311 | 0105331

10 fore structure assemblyl® |105.3311 |0.10533L
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