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Tém tiit - Trong cac nganh co khi 6t6, co khi dong luc hay co
khi dong tau... c6 nhiéu chi tiét dugc ché tao tir kim loai tim.
Dé ché tao ra cac chi tiét d6, truée hét phai biéu dién hinh khai
trién cla cdc mit chung trén bé mat tAm kim loai, sau d6 udn,
go 11 gép mi hodc han, tén dé tao thanh bé mit cia chi tiét.
Dé khai trién chinh xac cdc mit giao nhau truge hét phai biéu
di&n chinh x4c cac giao tuyén cua cac mit trén ban v& k¥ thuat.
Bai bao tap trung nghién ciru dwa ra phuong phap khai trién
nhanh cic mat kha trién nhu: Mit ling tru, mat chop, mat nén,
mit try ciing nhu giao tuyén cta chung duoc st dung rong rai
trén cac ban vé k¥ thuat thudc cac nganh cong nghiép ky thuat
co khi.

Tir khéa - Khai trién céc bé mat; mat lang try; mat chop; méat non;
mat tru.

1. Pit van dé

Khai trién mat 1a trai tAt ca cac mat bén cua vat thé ra
trén mot mat phéng nhdm xac dinh do 16n that cac bé mit
nay. Mdi duong trén hinh khai trién 1a chiéu dai that cua
dudng tuong tmg trén bé mit dwoc khai trién.

Trong cac nganh co khi 6t6, co khi dong tau... c6 nhidu
chi tiét duoc ché tao tir kim loai tim. D& ché tao ra cac chi
tiét d6, trude hét phai biéu dién trén ban v& k¥ thuat hinh
khai trién cta cac mdt cua timg chi tiét trén bé mat tim kim
loai; sau d6 udn, go, lip ghép 101 gip mép hodc han, tan dé
tao thanh bé mit cua chi tiét.

Céc phuong phap khai trién mat la:

— Khai trién bang dwong song song: N6 dugc sir dung dé
khai trién cac mit xung quanh ciia mat lang try va cac mat
cong don bé mat nhu mit tru, & do tat ca cac canh bén cua
mat lang tru, cac dudng sinh cua mat try song song nhau
(Hinh 1a, b) [1-3].
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Hinh 1.
a) Mat lang tru; b) Mdt tru

Hinh 2.
a) Mdt chop; b) Mt non
- Khai trién bang duong huong tdm: Phuong phap nay
duoc sir dung dé khai trién cac mat chop va cac mat cong
don bé mat nhu mat nén, & do tAt ca cac canh bén cua mat
chop, cac dudng sinh ciia mét non déu di qua dinh chop,

Abstract - In the automobile, engine or shipbuilding mechanics,...
there are many elements made from sheet metal. In order to
manufacture such parts, it is necessary to first represent the
development of each part on the surface of the metal sheet, after that
bend, mound and then fold the edge or weld, rivet to form the surface
of the element. In order to correctly develop the intersecting
surfaces, it is first necessary to accurately represent the intersections
of the surfaces on the engineering drawings. The article focuses on
researching and providing a fast development method of
developable surfaces such as: Prismatic, pyramidal, conical and
cylindrical surfaces as well as their intersections, which are widely
used on engineering drawings in mechanical engineering industries.
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pyramidal surfaces; conical surface; cylindrical surface.

dinh n6n (Hinh 2a, b) [2-3].

- Khai trién bang miéng tam gidc: Phuong phap nay
dugc sir dung dé khai trién cac miéng chuyén tiép [4-5].

Céc miéng chuyén tiép thudng duoc tao ra dé két ndi
hai miéng c6 hinh dang khac nhau, chiang han nhu miéng
ong tron ndi miéng dng vudng hay chit nhat (Hinh 3a, b).
biéu nay dugc thyc hién béng cach gia st bé mat dugce tao
ra tir mot loat cac miéng hinh tam giac dat canh nhau dé tao
thanh hinh dang khai trién. Hinh dang miéng tam giac nay
dugc goi 1a khai trién bang tam giac.

a) Tron - vudng b) Tron — chir nhdt
Hinh 3. Cdc mdt dwoc khai trién bang miéng tam gidc

- Khai trién gan diing

N6 dugce su dung dé khai trién cac mat cong doi bé mat
nhu mat cau, mat hélicoit, mat xilanhdrdit... Cac mat nay
dugc khai trién bang phuong phap gan dung. Sir dung kién
thire hinh hoc hoa hinh lam nén tang dé v& hinh chiéu va
giao tuyen cac mdt giao nhau, tr d6 dung hinh khai trién
cac mat trén ban vé ky thuat.

Bai bao tap trung nghién ctru dua ra mot phuong phap
tong quat khai trién nhanh va chinh x4c cdc mit kha trién ciing
nhu giao tuyén ciia chung duoc sir dung rong rii trén cac ban
ve¢ k¥ thuat thudc cac nganh cong nghié¢p dong tau va co khi

1 The University of Danang - University of Science and Technology (Nguyen Do, Nguyen Cong Hanh)



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 21, NO. 2, 2023 73

dong luc,... Cac hinh vé& dugc tr:inh béy trong bai bao, dugc
v€ va tinh toan chinh xac trén phan mém AutoCAD [6].

2. N¢i dung nghién ctru
2.1. Phwong phap nghién ciru
2.1.1. Khai trién mat lang try co cdc canh bén song song
mat phang hinh chieu dirng P>

Cho lang try (abc) c6 céc canh a, b, ¢ L P1(Hinh 5a).
Khai trién mat lang tru ra theo phuong song song va vudng
gbc voi canh bao hinh chiéu dung cua lang try, ltc nay chu
vi ctia da giac ABC giao tuyén ciia mat phang cit vudng
goc voi canh bén cua mat lang try khai trién thanh doan
thang MN L ¢, CE:lC canh bén cua mat lang tru khai trién
thanh cac doan thang twong tmg song song va bang hinh
chiéu dimg cta né (Hinh 5b).

a1 b, C, a b c a
ul - -
A, B, G M=A B C N=A
Ci=c
Al:alﬁ 1
Bi=h,
a) b)

Hinh 5. Khai trién mdt lang tru

2.1.2. Khai trién mdt tru ¢é cdc dwong sinh song song mdt
phdng hinh chiéu dirng P2

Cho mit try tron xoay truc t L P; (Hinh 6a). Khai trién mat
tru ra theo phuong song song va vudéng goc vai duong sinh
bao hinh chiéu dung ciia try, luc nay chu vi cia duong tron
giao tuyén ciia mit phang cit vudng goc dudng sinh cia mat
try khai trién thanh doan thang MN L t, va MN = 2nR, céc
dudng sinh cua mat try khai trién thanh cac doan thing twong
{mg song song va bang hinh chiéu dimg ctia né (Hinh 6b).

1%
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0
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Hinh 6. Khai trién mdt tru
2.1.3. Khai trién mdt nén
- Mdt non tron xoay
Cho mat nén tron xoay truc t L P; (Hinh 7a).
N

M
:
a)
Hinh 7. Khai trién mdt nén tron xoay

Mit nén khai trién thanh hinh quat c6 ban kinh quat SM

dugc dit song song va bang duong sinh bao hinh chiéu
dling ciia médt non, cung quat MN = 2R — chu vi ciia duong
tron chuin mat non thudc mat phéng vudng goc truc t mat
noén (Hinh 7b).

- Mat non xién

Cho mit non xién bac hai dinh S, dwong chuan 1a dudng
tron (C) € P1 (Hinh 8a).

Dé khai trién mit non, ta chia duong tron chuan nén ra
8 phan bang nhau boi cac diém chia 1, 2, 3, 4, 5, 6, 7, 8.
Nbi cac diém chia nay véi dinh S ctia non.

Bang cac phép bién doi hinh chiéu hoic bang phuong
phép tam giac trong Hinh hoc hoa hinh, x4c dinh d¢ lén
that ciia cac duong sinh mat non di qua cac diém chia vira
dung. (Hinh 8b) cac canh huyén Gi biéu dién so d6 do dai
thét cia cac duong sinh Si ctia nén (i=1; 2; 3; 4; 5; 6; 7; 8),
v6i Si = Syi1. V& da gidc di qua cac diém chia noi tiép day
nén; rdi xac dinh do dai that cua cac canh cta da giac nay.
Nhu vay, mat non bac hai dugce xac dinh béng cac tam giac
ndi tiép nhau. Tir cac d6 dai cac canh cua tam giac va da
gidc day da xéac dinh, ta d& dang dung duoc hinh khai trién
clia mat nén xién voi: S5=G5; S4= G4... va 45= 415;...
(Hinh 8c). Nbi duong cong di qua cac diém cudi da khai
trién ciia cdc canh tam giac, ta nhan duoc hinh khai trién
cua mat xung quanh cia mat nén xién béc hai.

S, G
/) b)

./'

4 35,2 18, 12,
5 6, 7, S 8

Hinh 8. Khai trién mdt non xién
2.1.4. Khai trién mdt chép
- Mdt chép da gide déu c6 truc vuéng géc Py
Cho mit chép tam gide déu (S.ABC) ¢6 chiéu cao h,
tam gidc déu ABC e P; (Hinh 9a).

S, G
<= b)
Hp K
A B, G S
&
A :
A B, B c

a) c)
Hinh 9. Khai trién mdt chép da gide déu

Bing phuong phap tam giac, dat GH = h;
HK=S1A1=S:B1=S:1C; ta xac dinh duoc d0 dai that cta cac
canh bén SA=SB=SC=GK (Hinh 9b).

Vi AABC e P; nén ta biét duoc do dai that cia cac canh
AB =BC = CA =B:C;.

Tir day ta d& dang dyng dugc hinh khai trién cic mit
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bén cta chép (S.ABC) (Hinh 9c).

- Mat chop xién

Céch khai trién mit chop xién dugc xay dyng hoan toan
trong ty nhu mat non xién bac hai.
2.2. Céc bai todn khai trién cdc mdt
2.2.1. Khai trién mdt lang tru

e Baitoadnl

Cho lang try dtmg day luc giac dé}l 123456 c6 cac canh
bén vudng gdc P1 (Hinh 10a). Khai trién mat lang try d3 cho.

Trude tién, khai trién day ctia mat lang tru thanh doan
MN dat nam ngang va bang chu vi cua lyc gidc déu day
123456, luc néy MN ciing dugc chia thanh 6 doan bang
nhau bai cac diém chia: 1, 2, 3, 4, 5, 6 (Hinh 10b).

D, D
C,=E, C E
B,=F, B F
i il i}
h
1, 2,=6,3=54 M=1 2 3 4 5 6 N=1
Fi=6, E=5
b)
A=l D=4,
Bep ey &)

Hinh 10. Khai trién mdt ling tru diing ddy luc gide déu

Ta biét rang hinh chiéu dimg cua cac canh cua lang tru
c6 d¢ dai that bang chinh nd. Nén tir hinh chi€u dimg cua
diem cu‘éi A, B, g, D,E, Fcua c?c canh lang try, dong nam
ngang lan luot cat cac duong thang dung tuong tng di qua
cac diém chia 1,2, 3,4, 5, 6 € MN cho céc diém cuéi cua
cac canh lang tru dugc khai trién: A, B, C, D, E, F can tim
(Hinh 10b).

e Baitoadn?2

Cho mat lang try xién (abc) c6 cac canh bén song song
P, (Hinh 11a). Khai trién mat lang tru xién (abc).

Goi AMNP la giao tuyén cta mat phang cat vudng goc
v0i canh cua lang tru (abc), & day khong v& hinh chiéu bang.
Bang phép thay d6i mat phang hinh chiéu bang, ta xac dinh
dugc hinh chiéu bang mdi ctua giao tuyén AM’1N’1P’; thé
hién d6 16n that cia AMNP giao tuyén (Hinh 11b).

Hinh 11. Khai trién mdt lang tru xién

Khai trién mat ling tru theo phuwong song song va
vudng goc vai hinh chiéu dimg cua canh ling try, lic nay
chu vi cia AMNP thanh ba doan thang nbi tiép nhau: MN,
NP, PM (Hinh 11c). Ta biét ring hinh chiéu ding cta cac
canh cua lang try c6 do dai béng chinh n6. Nén tir hinh
chiéu dimg cua cac canh, dong song song va vudng goc véi
C2 1an luot cit cac duong thing song song ¢ tuong ung di

qua céc diém M, N, P tai cac diém thudc hinh khai trién can
tim (Hinh 11c).
2.2.2. Khai trién mdt tru
e Baitoan3
Cho mat try cut ding tron xoay, ban kinh R, truc t L P;
(Hinh 12a).

Chia duong tron day tru chia thanh 6 phan bang nhau
boi cac diém chia 1, 2... 6. Khai trién mit tru theo phuong
song song va vudng géc véi hinh chiéu ding cia duong
sinh try, lic nay chu vi day try khai trién thanh doan
MN // t, va MN= 27R ciing dugc chia thanh 6 doan bang
nhau boi cic diém chia trong tmg: 1,2, 3... 6.

Ta biét rang hinh chiéu dimg cta cac duong sinh try c6
d6 dai bang chinh né, do d6, tir hinh chiéu dimg cta diém
cubdi Ay, By, Cy, Dy, Ep, Fy céc duong sinh tru di qua cac
diém chia, dong nam ngang lan luot cat cac duong thang
ding tuong ng di qua cac diém chia 1, 2, 3, 4, 5, 6 trén
MN cho cac diém cudi cua cac duong sinh tru dugc khai
trién: A, B, C, D, E, F can tim (Hinh 12b).

D, D
C,=E, C E
t
B,=F, B F
A, A A
I ,
1, 2,=6,'3,=5, 4, M=1 2 3 4 5 6 N=1
2nR
F=6, E=5

b)
Arh D=4,

B2 C=a &)
Hinh 12. Khai trién mat tru dimg day tron
e Baitoan 3
Cho mat lang tru xién bac hai c6 duong sinh song song
P, (Hinh 13a). Khai trién mat tru xién bac hai da cho.

Hinh 13. Khai trién mdt tru xién bdc hai

Goi (e) 1a giao tuyén ctia mit phang cét vuodng goc voi
dudng sinh cia mét try, khong v& hinh chiu béang (ey).
Bang phep thay doi mét phang hinh chi€u bang, ta xac dinh
dugc hinh chiéu bang méi cua giao tuyen (e’1) thé hién do
16n thét cua giao tuyén (e) (Hinh 13b) [2-3], [5].

Khai triép mat tru theo phuong song song va vudng goc
v0i hinh chiéu ding cua duong sinh try, luc nay chu vi cia
elip giao tuyén (e) thanh doan MN (Hinh 13c).

Vi elip d4y cua tru chia thanh 12 phan bang nhau boi
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céc diém chia 1, 2, 3... 12 nén doan MN ciing dugc chia
thanh 12 doan bang nhau boi cac diém chia tuong Gng: 1,
2,3...12.

T cac diém chia 1,2, 3... 12 trén doan MN, ta d& dér}g
xac dinh dugc cac duong sinh cua mat try da khai trién
(Hinh 13c).

2.2.3. Khai trién mdt nén
e Baitoan 4

Cho mat nén cut tron xoay c6 day la dudng tron ban kinh
R, tryc vudng gbc P1 (Hinh 14a). Khai trién méit nén da cho.

Truée tién, khai trién mit nén chua cét cut déy trén
thanh hinh quat tm S, ban kinh quat SM //= S1, chiéu dai
cung quat MN = 27iR — chu vi ctia duong tron chuan mat
non. Chia duong tron ddy non ra 8 phan bang nhau bai cac
diém chia: 1, 2,‘3, 4,‘ 5,6, 7, 8 thi cung quat MN ciing dugc
chia thanh 8 phan bang nhau (Hinh 14b).

Pay cut cua mat n(:)n cét cac duong sinh Si (i=1, 2, 3,
4,5,6,7,8) tai cac diem 17, 2, 3%, 4, 5%, 6’, 7°, 8. T cac
diém i’ thugc ddy cut cua mat non, ke cac dudng song song
V0i SS, chung cat ban kinh quat SM tai cac diém, tir cac
diém thuoc SM nay ta v& cac cung tron lan luot cat cac ban
kinh quat Si twong tng tai cac diém i’ 1a cac diém khai trién
cta elip day cut trén ciia mat non (Hinh 14b).

Hinh 14. Khai trién mdt nén cut tron xoay
2.2.4. Khai trién mat non xién bdc hai
e Baitoadn5

Cho mat pén cut xién bac hai co Qéy la dudng tron

thudc mat phang P; (Hinh 15a). Khai trién mat nén da cho.

_ Chia dudng tron ddy non ra 8 phan bang nhau béi cac
diém chia: 1,ﬂ2, 3... 8. Noi cac d}r(‘mg sinh ctia mat p(’m Si
di qua cac diém chia nay chung cat day cut cua nén lan luot
tai cac diéem A,B,C,D,E,F,LJ.

Bing phuong phép tam giac, xac dinh dugc chidu dai
that cia doan duong sinh: Si=Gi (i=1, 2, 3... 8); SA=GA;
SB=GB; SC=GC; SD=GD; SE=GE; SF=GF; SI=ClI,
SJ=GJ (Hinh 15b) va 45=4:5;. Tl céc gid tri néu trén, ta
dung duoc hinh khai trién (Hinh 15c).

Chuy: Néu dinh mit nén cut nim ngoai ban v& thi ding
phuong phap tam gidc dé xac dinh do dai thét cua cac
duong sinh va cac canh da giac ngi tiép cac day.

Hinh 15. Khai trién mdt nén cut xién béc hai

2.2.5. Khai trién mdt chuyén tiép
- Khai trién mdt day vuéng néi ddy chir nhat
o Baitoan 6
. Cho mat day vubng 1234 nbi day chir nhat ABCD. Mat
gbém c6 4 mat bén la 4 tam gidc can bang nhau va 4 tam
giac thuong bang nhau (Hinh 16a).

Biang phuong phép tam giac, v& EF=h - chiéu cao cia
hai déy; dat F3=H13;=E3=H3; dat F1=A;1,=D11;= B13;=
Ci31 =E1=A1=B3 va dat F2= A:2;= Bi21= Ci41=
D141=E2=A2=B2=C4=D4 (Hinh 16b). Hai ddy hinh
vuong va hinh chir nhét cua mat la mat phang bang nén cac
canh cua no co6 hinh chiéu bang thé hién do dai that.

Ttr cac gia tri dd néu, ta dung duoc hinh khai trién (Hinh 16c¢).

1, 24,3, E
- b)
A=D; B,=C,=H, F 31324
Dy ¢, H 3 8 H
41 2
T— 2K+ & TH, C B
2
Ay B,
a) c)
D A

Hinh 16. Khai trién mdt chuyén tiép ddy vuéng — chir nhdt
— Khai trién mat déy tron néi ddy chir nhdt
e Baitoan7
Cho mét day tron 12345678 ndi day chir nhat ABCD.
Mat gom co 2 tam giac can mat bén: AID, B5C; Hgi tam
giac thuong bang nhau A3B; C7D va bon goc la 4 phan cua
bon mat non dinh A, B, C, D day 1a 4 cung tron thudc
duong tron day ctia mat (Hinh 17a).

1,23%45 E

b)
A=D, B=Cx=H, F 5453213
8
5 5
H 6 4 H
D 7
1 - C, 81 23, 5
N C
TR
Al B,
a) D A
c)

Hinh 17. Khai trién mdt chuyén tiép day tron — chit nhdt
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Bing phuong phap tam giac, vé EF=h - chiéu cao ciia
hai day; dat F5=Hi5:=E5=HS5; dat F1=A111=D:1;=
=E1=A1=Dl1 va dit F5’= B15:=C:51 = B5=C5 va dit
F3= A13:=D:71 = E3=A3=D7 va datF3’=B13: = C171 =
E3’= B3=C7 (Hinh 17b). Hai ddy hinh tron va hinh chir
nhat ciia mat 1a mat phang bang nén hinh chiéu bang c6 do
16n that bang chinh n6 [4].

Tir cic gié tri ¢ néu, ta dung duoc hinh khai trién (Hinh 17¢).
2.3. C4c bai todn khai trién cdc mdt giao nhau
2.3.1. Khai trién mdt lang tru giao voi mat lang tru

e Baitoanl

Cho mat lang try vudng (abed) co a, b, c, d L Pl, va mat
lang xién (efgh) c6 cac canh // P, mdt phang do6i xing
chung ctia hai mit song song P, (Hinh 18a). V& giao tuyén

cua hai mat va khai trién hai mat lang try da giao nhau.
h
a, by=d; ¢, e a b c d a

&=0 \f

Hinh 18. Khai trién hai mdt ling tru giao nhau

Giao,tuyé’n cua hai mit ldng tru (abcd) va (efgh) la
duong gap khuc kin trong khong gian: 1242°1°31 [2-3].

Khai trién mat lang try (efgh) theo phuong song song
va vuong goc canh f>, trong d6 AB bang chu vi cta hinh
vuodng efgh (Hinh 18b).

Khai trién mit lang tru (abed) theo phuong song song
va vudng gdc canh ap, trong d6 MN bang chu vi ctia hinh
vudng aibicids (Hinh 18c).

2.3.2. Khai trién hai mdt tru giao nhau
e Baitoadn?2

Cho mat try tron xoay béan kinh R, tryc t L P1 va mat tru
tron xoay ban kinh R, truc k1 P3, mat phang doi xtng
chung cua hai mat tru song song P, (Hinh 19a). V& giao
tuyén ctia hai mat va khai trién hai mat da giao nhau.

B=1
8
7
6
5
4 b
3
2
A=1
b
1 1 1,
8 7 22 23 8,
7 3 7,=3. =22 ki 3. g _k;_ 7,
6,=4,
o i g
5 B 43 5 3
M 78123 N
3
Q=2
c ﬁ Nics |
) s 1 a)
A

Hinh 19. Khai trién hai mdt tru tron xoay tiép xiic giao nhau

Mit phang ddi xtmg chung cta hai mit try chura hai truc
t, k // P2, va lai hai mat ti€p xtc nhau tai hai diém 3,7 nén
giao tuy€n cua chung 1a hai nura elip dong kin ¢6 hinh chi€u
dung suy bién thanh hai doan thang 1,7, va 7,5, [2-3], [5].

Khai trién mit tru truc k theo phwong song song va
vudng géc ks, trong d6 AB =27R - chu vi ctiia dudng tron
day try truc k (Hinh 19b).

Khai trién ntra mat try bén phai truc t theo phuong song
song va vubng goc ty, trong d6 MN =2nR - chu vi clia
duong tron day tru truc t (Hinh 19c).

e Baitoan3

Cho mat tru tron xoay ban kinh R, truc t L P1 va mat tru
Xién tron xoay ban kinh r, truc k, mat phang doi xumg chung
cua hai mat try song song P2 (Hinh 20a). V& giao tuyén cua
hai mat va khai trién hai mat da giao nhau.

Hai mat tru truc t, k giao nhau theo dudng cong ghénh
béc 4. Vi mat phang doi ximg chung cua hai try song song
P2 nén hinh chiéu dung giao tuyén suy bién thanh cung
hyperbol AsB,C,DoELFs.

V& giao tuyén, ta dung cdc mat ciu tim O =t Nk phu
trg cat hai tru theo hai dudng tron (g) va (e). Cac giao diém
cta (g2) va (e2) thudc hinh chiéu diung giao tuyén.
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Hinh 20. Khai trién hai mdt tru tron xoay giao nhau

Khai trién mit tru truc k theo phuong song song va
vudng goc ka, trong d6 GH =2xr - chu vi cua duong tron
day try ban kinh r (Hinh 20b).

Khai trién ntra phai mat tru truc t theo phuwong song
song va vudng gac t,, trong d6 MN =nR - nira chu vi cta
duong tron day try ban kinh R (Hinh 20c).

2.3.3. Khai trién mdt nén giao véi mdt tru
e Baitoan4

Cho mat try tron xoay truc k 1 P3 va mat nén tron xoay
truc t L P1, mdt phang doi xiing chung cua hai mat try song
song P2 (Hinh 21a). V& giao tuyén ctia hai mat va khai trién
hai mat da giao nhau.

_Hai mét try tryc k va nén tryc t giao nhau theo dudng cong
ghénh bac 4. Vi mét phang doi ximg chung ctia nd song song
P2 nén hinh chi€u duing giao tuyén suy bién thanh cung
hyperbol ExF; G. B vé cac diém thudc giao ta diing mét cau
phu trg c6 tim O =t N k, cu cat cac mdt non tru theo cac
dudng tron, cac dudng tron ndy giao nhau tai cac diém thude
giao tuyen [2-3], [5]. Chia ddy ndén ra 1am 12 phan bang nhau.
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Khai trién mit tru truc k theo phuong song song va
vudng goc ki, trong d6 MN = 7R - ntra chu vi ciia duong
tron day try ban kinh R (Hinh 21b).

Khai trién mdt nén dinh S thanh hinh quat ban kinh quat
SA/IS;1°, SA=S;1” cung AB=2nr - chu vi duong tron day
noén (Hinh 21c).
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Hinh 21. Khai trién hai mdt try, nén tron xoay giao nhau
e Baitoan5s
Cho mat try tron xoay truc k L P,l va mat nén tron xoay
truc t L Py (Hinh 22a). V& giao tuyén clia hai mat va khai
trién hai mat da giao nhau.
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Hinh 22. Khai trién hai mdt nén, tru tron xoay giao nhau

Hai mit try va ndén giao nhau theo dudng cong ghenh bac
4, vi truc t // k // P nén hinh chiéu dimg cua giao tuyen la cung
parabol CoE». St dung mét phang bang phu trg de v& céc diém
thudc giao tuyén. Hinh chiéu bang cta giao tuyén la cung tron
C1E1D; thudc dudng tron hinh chiéu bang ciia day non [7].

Khai trién mit tru truc k theo phuong song song va
vudng goc ky, trong d6 MN = 7tr - ntra chu vi cia duong
tron day try ban kinh r (Hinh 22b).

Khai trién mét nén dinh S thanh hinh quat ban kinh quat
SA/IS;G2, SA = S; Gz cung AB = 2nR, cung quat
CD = C4D; ctia dudng tron day nén (Hinh 22¢).

e Baitoan6

Cho cac mat tru tron xoay cung duong kinh, cac truc
ctia ching nbi tiép nhau va chung nam trong cung mot mat
phing song song P2 (Hlnh 23a). V& giao tuyeén cua hai cap
mat tru 1ién ké va khai trién cac mat try da giao nhau.

Cac cap mat try lién ké truc (t, k); (t, k°); (k, k’ ), Cung
ngoai tiép cau (I, R) va cap tru truc (k, 1) ngoai tiép cau
(J, R) nén ching giao nhau theo cac duong cong elip co
hinh chiéu ding 1a cac doan thang (Hinh 23a) [4], [8-9].

Khai trién mit tru truc t theo phuong song song va
vudng gac ty, trong d6 AB = 27R - chu vi ctia dudng tron
day try ban kinh R (Hinh 23b).

Khai trién mit tru truc k theo phuong song song va
vudng goc ka, trong d6 MN = 2xR (Hinh 23c).

Khai trién mit try truc | theo phwong song song va
vudng gac Iy, trong d6 EF = 2xR (Hinh 23d).
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Hinh 23. Khai trién cdc cdp tru tron xoay lién ké giao nhau

3. Két luan

Két qua nghién ctru di dua ra phuong phap khai trién
tong quat, nhanh va chinh xéc cac mat lang try; Mat chop,
mit try, mit nén ciing nhu khai trién cac giao tuyén cia
chung trén cac ban vé k¥ thuat, dugc str dung rong rai trong
cac nganh cong nghiép co khi nhu: Ky thuat dong tau, ky
thuat 6t0, k¥ thuat duong éng. ..

Két qua nghién ctru nay c6 thé dua vao céac tai liéu gido
trinh, thue hanh khai trién cac bé mat hd trg trong viéc thiét
ké, than, vo 6t, tau thuy... nham phuc vu viéc hoc tap va
giang day cho sinh vién nang cao kha ning thiét ké ky thuat
khai trién cac bé mat kha trién cling nhu khai trién cac mat
giao nhau dugc st dung trén cac ban vé ky thuat.
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