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THIET KE THIET Bl GAP CANH BUOI PONG CO TRONG QUA
TRINH BAO DUONG, SIPA CHO’A DAN PHAN LU'C 9M-22Y

DESIGNING THE TAIL ENGINE FOLDING DEVICE FOR THE MAINTENANCE
AND REPAIR OF THE 9M-22Y JET ENGINE

ThS. Nguyén Vin Cuong, ThS. Nguyén Quang Huy
Hoc vién K¥ thuat Quan su

TOM TAT

Pé tai "Nghién ciru thiét ké thiét bi gdp canh dqudi dong co trong qud trinh bdo dwdng, sira
chita dan phan e IM-22Y theo nguyén Iy cam" nhdn manh vdo viéc phat trién mot thiét bi chuyén
dung dé thuwce hién thao tac gdp canh dudi dong co trén dan phdn lic IM-22Y trong qud trinh bdo
dudng va sika chita nham cdi thién hiéu sudt va an toan trong qud trinh bdo dweong. Pady la mot dé
tai co y nghia ly thuyét va thue tién cao, mang lai su tién loi va dam bao tinh toan ven cua dan phan
lyc trong qua trinh bao quan s dung.

T Khoa: Thiét bi gdp canh; Sira chita dan phan hec; Nguyén Iy cam.
ABSTRACT

The research topic "Design of a cam-based tail engine wing-folding device for maintenance
and repair of IM-22Y jet engines" emphasizes the development of a specialized device for performing
the task of folding the tail engine wings on the 9M-22Y jet engine during maintenance and repair.
This operation is currently carried out manually or through makeshift equipment, leading to issues
such as labor accidents and damage to the engine's tail wings.

Keywords: Wing folding devic,; Jet engine maintenance; Cam principle.
1. PAT VAN PE

Trong qua trinh bao dudng va stra chira
dong co dan phan luc 9M-22Y, viéc gap canh dudi
dong co hién dang thuc hién thu cong hodc qua
cac thiét bi ty ché. Piéu nay gay ra van dé vé do
chinh x4c, an toan, va thoi gian. Vi vay, viéc phat
trién mot thiét bj tw dong dua trén nguyén Iy cam
va khi nén dé hd trg qua trinh nay trd nén quan
trong. Thiét bi ndy gitip ndng cao hidu qua, an toan,
va sy san sang cta dong co, dong thoi giam nguy Hinh 1. Thiét bi gdp canh dudi dong co dan phan
co hong hoc va tai nan lao dong [ 1, 3]. lwc OM-22Y

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 309, thang 11 nim 2023 113
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

2. THIET BI GAP CANH PUOI PONG CO
TRONG QUA TRINH BAO DUONG, SUA
CHUA PAN PHAN LUC 9M-22Y

2.1. Xac dinh d¢ nghiéng ranh cam, ban kinh
6ng rinh cam

Mdi quan hé giira goc nghiéng ciia rinh
cam o, ban kinh dng ranh cam R va hanh trinh
chuyén dong tinh tién cia canh Al dugc thé
hién trong hinh 2.

Tt hinh 2, ta xac dinh duogc:

_A4B _ 4Al 2Al
tan o =——=a= arctan(H—)
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Hinh 2. Moi quan hé d¢ nghiéng ranh cam va bdn
kinh ong ranh cam

Tur cong thuce 2.1, ta 1ap dugc bang gia
tri moi quan hé gitra o, R nhu bang 2.1, ta chon

goc a~ 10°, R =25mm.

Bdng 2. 1. Gid tri méi quan hé giita a, R

o R a R
ST @) | mm) | 5™ | @)  (mm)
41.7 5 4 12.5 20%

24 10 5 10 25%%

3 16.5 15% 6 8.4 30

2.2. Xay dung mo hinh tinh toan va tinh toan
luc day pittong

Xét co hé gom chi tiét ddn huéng dang
cam va truc pittong.

Ta ky hiéu: E;l_éluc day cua pittong;
F,yr 1a luc 10 xo0 doc; F)q la lyc ma sat; G la
trong luc; £y, 1a phan lyc ranh cam; o 1a goc
nghiéng ctia rinh cam; Al 13 hanh trinh chuyén
dong tinh tién cua canh; 0 1a goc quay cua canh
quanh truc ctiia n6; R 1a ban kinh 6ng ranh cam;
1t 12 hé s6 ma sat.

Cac lyc tac dung 1én truc pittong dugc
thé hién nhu trong hinh 3.

—_— — —

F = Fop+F g+ F+F,+G  (2.2)

Goi F F FHF FT dugc phan tich
thanh hai thanh phan‘ Mot 1a lyc theo phuong
vudng goc voi tiép tuyén cua ranh cam tai vi

tri xét, tao ra lyc ma sat (F_}M;) can tré chuyén
dong cua pittong. Hai 1a lyc trung véi tiép tuyén
cua ranh cam tai vi tri xét, tao ra lyc lam pittong
chuyén dong tinh tién vé phia trudc [2, 4, 5].

Y

0 X
Hinh 3. So' do luc tac dung lén truc pittong
Khi do, ta co:
F=F +F +F, +G (2.4)

Xét cong thirc (2.4) trén phuong chuyén
dong cia chat diém, ta co:

F=F,sina—F,.cosa.u (2.5)

Cac momen tac dung 1én canh dong co:

Momen do 10 xo M, ; Momen do thanh phan
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tiép tuyén cua luc day ]\_1; .

R

Taco: M

—_

=M, +M,

Xét trén chi€u quay cua canh, ta co:

M=M,-M,
Trong do:
F .sina.R
M_=F_ Al =—1T—— Al 2.6
T e c Alc +R c ( )

F .. 1a lyc tr vOong bi ty 1én cénh, A 14

khoang cach tur vi tri ti€p xtic cia vong bi.

Tir (2.5) va (2.6), ta ¢ diéu kién dé co

céu hoat dong 1a:

sin a > cosa.

AEC +R
FH > Mu-f + Fm
asc.R.smrx

2.7)

Ta thay F, dat gia tri max khi A_dat gid

tri min (v6i Al = 15 + 70 mm).

Thong s6 dau vao 1a a = 10°, R = 25
(mm), Al = 15 (mm), u = 0.07, F ,  (Max) =
1400 (N), M, , dugc thé hién theo hinh 4. M,
(Max) = 2,04 (Nm). Piéu kién hoat dong cua co

cau la:

F2=1.7+0.34(N.m)

[~

F1=0.78%0.34(N.m)

60°

155°

170°

Hinh 4. So d@é luc 16 xo

sina > cosa.u = 0.17 > 0.069
Al +R

F_> 4.MLX. +F, = 6353(N)
Alc R.sina

3. KET QUA VA THAO LUAN

Khao sat voi R tir 15 mm dén 30 mm, ta
thdy v6i goc o= 10°, R =25 (mm), khong xay ra
hién twong ti him, dé ché tao. Luc day dat mirc
6353 (N), 1a mot gia tri twong d6i 16n. Phuong
an nghién ctru va dua ra dugc goc nghiéng ranh
x0dn va ban kinh tbi wu, tuy nhién lyc day can
cung cip 1a kha 16n, khong phu hop trong diéu
kién thuc té. <
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