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PHUONG PHAP NOI GIAO TUYEN GIC'A CAC DA DIEN
TRONG VE KY THUAT VA SU DUNG TRO GIUP CUA MAY TiNH

DE BIEU DIEN GIAO

METHODS TO CONNECT THE INTERSECTION OF SURFACES
IN TECHNICAL DRAWINGS AND USING COMPUTER TO DRAW

TOM TAT

V& giao tuyén ctia hai mat la mot van dé quan trong can gidi quyét trong ki
thudt. Trong cac bé mat gia cong cla than vo co khi thwong gap cac giao tuyén
phrc tap. Tim giao clia cac mat thuong gap trong thuc té khi gia cong cac bé mat
co khi va Ia bai toan co ban trong Hinh hoa - V& kj thuét. V& nguyén téc, dé tim
giao ta can tim céc hinh chiéu clia mdt s6 diém can thiét, sau do ndi giao tuyén
theo dang da x4c dinh. Tac gia phat biéu thanh quy tac cach ndi giao tuyén clia
|6p bai toan giao clia hai da dién, han ché trong viéc vé giao tuyén bang phuong
phép truyén thdng tir d6 khac phuc béng viéc &p dung céc phan mém thiét ké co
khi. Vigi cac phan mém thiét ké nay bai ton vé giao trong hinh hoc hoa hinh tré
nén truc quan va dé ap dung trong thuc t€ gia cong.

Tir khoa: Noi giao tuyén; xét thay - khudt; 2D-3D.

ABSTRACT

Drawing the intersection of two faces is an important problem to solve in
technical drawing. In machined surfaces of the mechanical casing often
encountered complex intersections. The intersection of surfaces is a practical
problem in the processing of mechanical surfaces and is the basic problem in
Constuctive Geometrie-Technical Drawing. In principle, it is necessary to find the
projections of a number of necessary points, then connect the line in the
specified format. The author states the rules of how to connect the intersections
of two (02) polyhedron type problems , limitations in drawing the intersection
by traditional methods from which to overcome by the application of mechanical
design software. With these applications, the drawing problem delivered in
geometric geometry becomes intuitive and easy to apply in actual machining.
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1.GIOI THIEU

Giao tuyén clia cac da dién la van dé hét stic quan trong,
no la co s& dé vé hinh biéu dién clia cac vat thé. Trong cac
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Nguyén Thu Hrong

sach Hinh hoc hoa hinh [1, 2, 3] nguoi ta chi dwa ra cach xac
dinh cac diém clia giao tuyén va cach ndi giao cla hai da
dién bang so d6. Do do, khi ndi giao tuyén, sinh vién va kj
st phai nhé cac quy tic dat ra dé vé so dd, rat kho cho viéc
hinh dung va thuc hién. bBiéu d6 cé nghia la viéc n6i giao
tuyén sé gap kho khan va dé méc sai 1am. Bai bao nay dua
trén co s& suy luan logic va cac dinh ly vé giao tuyén dé
phat biéu thanh quy tic cach néi giao tuyén. Gidi han
nghién ctru clia quy tic nay |a: Chi ap dung cho cac truong
hop giao cla hai da dién. V&i quy tic téng quan nay gilp
nguoi doc c6 cach nhin nhat quan trong viéc tim giao clia
hai da dién, nang cao tv duy hinh hoc va suy luén logic.

Mat khéac viéc xé&c dinh giao tuyén cuia cac khoi da dién
la van dé thuc té thuwong gap trong thiét ké va gia cong.
Phuong phap truyén théng cé rat nhiéu han ché, vi vay tac
gia bai bao dua ra phuvong phap dung hinh 3D tlr cac hinh
chiéu 2D nho si tro gitp cla phan mém thiét ké co khi. Ap
dung céac thuat toan trén may tinh xac dinh giao trén tam
kim loai, tlr d6 c6 thé khai trién nd. Viéc khai trién nay (ng
dung trong thuc té san xuét.

2. NOI GIAO TUYEN HAI DA DIEN TRONG HINH HOA
THEO PHUONG PHAP TRUYEN THONG
2.1. Bai toan tim giao hai dadién

Bai toan dét ra la vé giao tuyén clia hai da dién. D€ don
gian hoéa bai toan, xét truong hop mot trong hai da dién la
lang tru chiéu. Ta goi lang tru nay la da dién th nhat. Ba
dién thi hai la da dién bat ky.

M6t dudng sinh ctia da dién thit nhat c6 thé khong cat
da dién tht hai. hoic cit da dién tht hai tai 2 diém. Néu
mot duong sinh cla da dién thi nhat cat vao méit da dién
thi hai tai hai diém, ta thém vao tén giao diém thi hai dau
nhay () . Vi du, giao diém th& nhat 1a A thi giao diém thi hai
la A’ va phai dat theo ciing mot quy luat vé thi ty (trén -
dwdi, trai - phai). Mot diém A trong khong gian duoc chiéu
Ién hinh chiéu dirng sé co chi so la 1, va cling chinh diém
do chiéu Ién hinh chiéu bang cé chi s 2. Vi du hinh chiéu
dirng chia diém A la A,, hinh chiéu bang 1a A,.
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Bai toan tim giao cla hai da dién trong d6 mot da dién
la lang tru chiéu dwoc gidng day trong hinh hoa céac trvong
dai hoc dugc gidi nhv sau:

Tim giao cla lang tru chi€u di*rng va chép SABC (hinh 1a).

Hinh 1. Giao clia hai da dién

Phuong phap thuvong dwgc st dung la tim giao cac mat
clia da dién nay cat cac mét clia da dién kia. Phwong phap
néi 1a st dung khai trién cac mat ca hai da dién bang so do
khai trién [1] (hinh 1b). K&t qua ctia bai toan dwoc biéu dién
trén hinh 1c.

Tuy nhién phuong phap nay doi héi ngudi thic hién phai
nhé rd cac quy tic va thuc hién chinh xac, vi vay khi thuc
hién kha kho khan nhét la voi bai toan da dién tong quat.

2.2. Co so clia phuong phap tim giao cla hai da dién

Viéc tim giao cla hai da dién dugc don gian hdéa bang
viéc chia mot da dién gdm nhiéu mét thanh cac mit phéng
riéng biét. M6i miéng phang nay cat da dién 16i theo giao la
da giac 16i. Ta tim giao cac canh cGia miéng phang & cac
diém nat. NGi cac diém nay thanh mot da giac 16i.

Véi vi du trén lang tru chiéu sé duoc chia thanh 3 miéng
phang, Miéng thi*r nhat a//b c6 hinh chiéu ding la doan
a,b,, hinh chiéu béng 1 a,//b, Vi mat phang (a//b) 1a mét
phéng chiéu bang phuwong phap tim giao dwong b ¢6 hinh
chiéu ding by, hinh chiéu bang b, s& ct chop SABC tai 2
diém 2 va 2’ ¢6 hinh chiéu ding 2,=2',=b,. Hinh chiéu bang
2, va 2',. Miéng phéng a//b chi c6 mot phan ndm trong bao
hinh ctia chép vi vay giao c6 hinh chiéu ding la doan 1,,b;.
Va SC cat mét a//b tai duy nhat mot diém co hinh chiéu
ding 1,, hinh chiéu béng 1,. Nhw vay miéng phéng a//b cat
chép theo cac dinh 1, 2, 2. Trén hinh chi€u dirng hinh chiéu
cGia miéng phéang la doan 1,, 2,. 0 hinh chiéu bang c6 3
dinh 1,, 2,, 2',. Duy nhit mot cach néi ching thanh tam
giac (hinh 2).

S.

B.

c b. a:

Hinh 2. Giao ctiamiéng phang 1 véi chdp

Miéng phéng thi hai ctia I&ng tru la b//c vudng géc véi
mét phang hinh chiéu dirng cé hinh chiéu ditrng a doan b,
¢, hdm bén trong bao hinh ctia chdp, nhu vay giao ¢6 hinh
chiéu ding la doan b,c,. Twong tw nhw cach tim giao cla
miéng phéang a//b & trén, miéng phang th+ hai cat chép
theo da giac 16i 2,2’,3,4',4. Ba giac nay c6 hinh chiéu ding
nam trén doan b,.c,, hinh chiéu bang dugc ndi theo mot
cach duy nhat (hinh 3).

Miéng phéng th ba ctia lang tru 1a c¢//a vubng géc véi
mét phang hinh chiéu ditng, cé hinh chiéu ditrng 1a doan
¢,a, cO mot phan nam trong bao hinh ctia chop, vi vay giao
vGi chép cé hinh chiéu ding thuéc doan c,6,. Giao clia
miéng phdng nay voi chop 1a da giac 16i. Bing phuong
phap nay két qua bai toan duoc biéu dién & hinh 4. Phuong
phap thir hai cho két qua giéng phwong phap th nhat.
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Hinh 3. Giao ctiamiéng phng 2 véi chép
S.

Hinh 4. C4c hinh chiéu clia giao trén do thirc

Vi phuong phap tach cac da dién thanh cac miéng
phang va tim giao ctia cac miéng phéng cla da dién nay
voi da dién kia sé gilp cho viéc xac dinh giao cda hai mat
da dién dé dang hon.
2.3. Han ché cula viéc xac dinh giao tuyén cla hai da
dién bang phrong phéap truyén théng

Trwéc day khi chua phat trién cac phan mém ky thuat
tro giup, viéc vé chinh xac giao tuyén cla hai hay nhiéu bé
mat la cong viéc doi hoi tu duy va k§ nang tot cla nguoi
thiét ké. Viéc sir dung gidy va bt cling la nguoi thiét ké
mat nhiéu cong, kho chinh stta sai héng. Cac ban vé thiét
ké vi thé mat nhiéu thoi gian va céng strc hon, do chinh xac
cla giao chi & mic trung binh. Ban vé hai chiéu nén viéc
hinh dung thuc té ba chigu khé khan hon. Tuy nhién xay
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dung ban vé theo phuong phép truyén théng gilp nguoi
thiét ké cd k§ nang thé hién y twdng trén ban vé, phuong
phap tw duy hinh anh chun xac va ndm rd tiéu chuin ban
Ve k¥ thuét.

Trong thuc té k§ thuat cac chi tiét duoc gia cong bang
nhiéu phwong phap nhv dic, dap, ren, han... Dé ché tao
duwoc bé mat chi tiét tron, dep vé hinh thirc va dat yéu cau
két cau, ban thiét ké can duoc vé chinh xac vé hinh dang va
kich thwéc. Giao tuyén clia cac bé mét thé hién chinh xac
trén ban vé sé gilip viéc ché tao chinh xac hon rat nhiéu.

3. BAI TOAN VE GIAO DA DIEN VGI TRQ GIUP CUA MAY
TINH
3.1. boc hiéu céc hinh biéu dién két hop voi (thg dung
clla phan mémthiét ké 3D

S phét trién clia may tinh gilp giai quyét cac bai toan
hinh hoa triec quan va nhanh chong. Ngay nay, voi sy ra
doi va phat trién manh mé clia cac phan mém thiét ké,
mot s6 nha khoa hoc trén thé gi¢i da nghién clru cac
phrong phap tw dong phan chuyén mé hinh 3D tir ban
vé 2D. Ngudi thiét ké tao ra hodc c6 s&n ban vé 2D va
phan mém sé ty déng doc hiéu va xay dung ra mo hinh
3D. Trinh tw dé doc mot bai toan nhuw sau:

Nhap dir li¢u ban vé 2D
vao méi truomg Solidworks

i l

Nhan dang va phan loai
cdc canh (thing va cong)

1

Nhan dang va phén loai céc
bé mit (mat phing va cong)
L |

I

Nhén dang cdc khoi va sy
tuong tac gilra ching

I

Dymg mé hinh 3D trén nén
dur liéu ban vé 2D

L

La mot phan mém thiét ké co khi 3D, SolidWorks da
duvoc s dung rong rdi do moéi truong thiét ké goc
Windows, kha nang Iap rap manh mé, dé sir dung va gia ca
phai chang. Hon nita, Solidworks c6 thé dugc phat trién
thuan tién hon bang API (Giao dién 1ap trinh (ng dung) va
VBA (Visual Basic cho (*ng dung) hodc VC++, Visual Basic,...
API la giao dién I1ap trinh OLE cho SolidWorks, n6 chiva hang
tram chic nang c6 thé duoc goi tir VBA, VB.NET, Visual C++
6.0 va Visual C++,... C&c chirc nang nay cung cap quyeén truy
cap truc ti€p vao chic nang SolidWorks nhu tao dwong
thang, cét 16 hoac xac minh céc tham s6 ctia bé mat [4, 5, 6].

Tl cac bé mat dwgc nhan dang ta xay dung cac hinh
khoi 3D. Vi tri clia bé mat dong vai tro la gi¢i han cla khai.
Véi viéc gi¢i han dé bai nhu trén ta can str dung cac nhdm
Iénh Extrude Boss va Revolve Boss.



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Su tuong tac gitra cac khéi 3D thuong dugc dwoc phan
loai nhw hinh 5.
T Trir khéi

Cong khéi
Phan chung

ctia hai khéi

Hinh 5. C&c khdi st dung phép tinh Boolean

Khéi d&c (Cong khéi) - dng bang Extrude Boss/ Revolve
Boss.

Khéi rdng (Trir khéi) - deng bang Extrude Cut/ Revolve
Cut.

Phan chung (ctia 2 khéi) - dwng bang Intersert.

Viéc twong tac gitta cac khoi rat da dang va co thé co
nhiéu phwong phap tao khoi cho cling mot vat thé. Tuy
nhién khi tao khéi ta c8 gang duwa céac khdi vé dang co ban
nhét (hinh hop, hinh try, hinh nén...).

Lénh Extrude Boss: Tao khdi 3D bang cach quét tiét dién
theo phuong vuéng goc.

Lénh Extrude Cut: Tao khéi Cut 3D bang cach quét tiét
dién theo phuong vudng goc.

Lénh Revolve Boss: Tao khéi 3D bang cach xoay tiét
dién quanh mot truc.

Lénh Revolve Cut: Tao kh6i Cut 3D bang cach xoay tiét
dién quanh mot truc.

3.2. Tim giao hai da dién nho trg gilp cila may tinh

Véi bai toan tim giao clia da dién, tir di liéu dau vao la
cac hinh chi€u co ban 2D xac dinh vi tri cta hai da dién,
thuat toan tim giao clia hai bé mat duoc tich hop trong
Solidwork trg giap x&c dinh nhanh chéng vi tri va hinh
dang cta giao.

Nhap dit liéu da dién R Tao mo6 hinh R Nhap dir lieu
1 tir ban vé 2 chiéu > 3D 7| dadién?2
- . = N = , \ 4
Giao clia da dién 1 va dadién 2 dugc xac Dung 3d bang

dinh ty dong bang ham chic nang tich |«
hgp trong solidwork

Quaé trinh dyng hinh 3D s& bat dau khi nhan dang du
hinh khoi va tuong tac gilra chiing.

Sau khi dung Solidworks dé ma file Autocad, trong moéi
treong Solidworks xuat hién hinh chiéu dirng va hinh chiéu
bang day la dir lieu dau vao chl yéu dé doc hiéu va dung
hinh 3D (hinh 6).

ham extrude

b Part1 (Default<<Default>

[@) History

{7 sensors

A& Annotations

:5 Material <not specifie{
] Front Plane |
8 Top Plane ‘
Right Plane

I_, Origin [

(T (- Sketch3

(T () Sketcha

¥ Plane1

¥ Plane2 ‘

[ () Sketch7
> Loft4

Hinh 6. Hai hinh chiéu vudng goc clia chdp

Véi cach dung hinh 3D théng thuong ta phai nhap day
du kich thwdc va so liéu ctia dé bai. Piém khac biét & day la
ta dwng duwgc hinh 3D tryc ti€p tir hinh vé 2D da duoc
import ma khdng can nhap kich thuéc (hinh 7 va 8).

p Part1 (Default<<Default>
[©] History
[%] Sensors
[A] Annotations
’5 Material <not specifie:
[ Front Plane
[*) Top Plane
8] Right Plane
I_. Origin
(9 Sketch3
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# Plane2
() Sketch7
& Lofta
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‘ E 4@1 > [©lHistory
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v X 33 Material <not specified>
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End Constraints =
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Guide Curves Hlane2
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Hinh 8. S dung Loft dung chdp
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Tl cac dit liéu la hai hinh chi€u cta khoi chép va lang
tru, v6i su trg gilp tim giao bang toa do diém chung cla
hai mat, giao tuyén nhan duoc clia hai mat nhan dwogc trén
man hinh (hinh 9).

@ﬁ@@d

@) Boss-Extrude
v X ®

SOLIDWORKS MBD

@ tamran (

From A

Sketch Plane

O Thin Feature v
Selected Contours v
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.-
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* o o Eatrudet

Hinh 9. Tao cac khéi Extrude
T&r giao nhan duoc trén khéi 3D, v6i huong chiéu tiéu
chuén ta nhan dwoc hinh chiéu bang ctia giao (hinh 10). Két
qua cé dang gidng nhu khi dung cac hinh chiéu cla giao
nay bang thudc ké va but trén gidy.
sTRO®

Hinh 10. Hinh chiéu bang clia giao hai da dién thuc hién bang phan mém

3.3. Thuan lgi va han ché trong st dung phan mém
rng dung

Céng nghé théng tin ngay cang phat trién da tao budc
tién vuot bac trong cdng nghé ché tao. Viéc thiét ké nho su
trg gilp clia may tinh khong nhitng gidp nguoi thiét ké
hinh dung cu thé hinh khong gian cla chi tiét, xac dinh
giao cla cac bé mat dong thoi co thé sira chira sai hong
hodc thay d6i thiét ké dé dang, truc quan. Phan mém st
dung ky thuat dd hoa véi téc do tinh toan I¢n dé dang gitp
nguoi thiét ké xay dwng cac bé mat, tim giao tuyén gitra
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chiing ma khéng gdp phai khé khan vi nham 1an hay khéng
hinh dung tuvdng twong duoc chi tiét trong thuc té. Nho sw
tro gilp clla may tinh, cdc phan mém thiét ké gitp cho t6c
dé thuc hién ban vé cai thién dang ké, giao duoc vé kha
chinh xac, nho vay viéc gia cdng thuan lgi hon nhiéu. Véi
giao dién lap trinh tng dung va VBA, SolidWork cho phép
nguoi thiét ké viét thém cac (ing dung tw ddng cho thiét ké
clia minh, nho vay thiét ké nhanh chéng, da dang va chinh
xac hon rat nhiéu.

St dung phan mém SolidWork té ra rat wu viét trong
viéc xay dwng mé hinh 3D. So véi Cad 3D viéc dwng chinh
x&c mo hinh 3D tir hai hinh chiéu dé dang hon va chinh xac
hon. Cad vé ban chét chi la mé hinh 2,5D nén viéc xay dung
cac mo hinh 3 chiéu chinh xac rat kho, dac biét vdi cac khoi
phtrc tap. Trén thuc té€ ching ta thdy Cad manh vé cac ban
vé 2D, con SolidWork manh hon vé céc thiét ké 3D.

Tuy nhién dé s dung dwgc phan mém va dwng ding
mé hinh bé mit mong mudn, ngudi thiét k& van can co y
tvdng va hinh dung nhéat dinh vé thiét k€ minh dang lam,
may moc khdng thé thay thé dugc hiéu biét va ky thuat clia
con nguoi.

4. KET LUAN

Bai bao da trinh bay mét phwong phéap tim giao gitta hai
da dién don gian hon viéc st dung so do khai trién. Phuong
phéap nay co6 thé ap dung cho tat ca cac bai toan tim giao
gilta hai da dién & vi tri bat ky. Dong thoi cung cdp phwong
phap doc hiéu vat thé mai dua trén vi tri va tvong quan clia
cac bé mat dugc nhan dang. Sw két hop cac yéu t6 doc hiéu
d6 v6i tinh nang dung mo hinh 3D truc ti€p trén cac hinh
chiéu 2D va st dung cac ham tim giao tw dong nén dem lai
tinh tryc quan nhiéu hon so véi phrong phap truyén thong.
Vi thé c6 thé bo sung phuong phap méi nay trong glang day
dd hoa ki thuat nham nang cao kha ning doc hiéu ctia nguoi
hoc dong thoi cling phu hop véi xu thé tang cuong vé 3D
trén may tinh thay thé dan cho viéc vé tha cong.
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