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I. Mo déu

Mot trong cdc bai todn quan trong lic tinh todn k&t cliu mdy bay 13 tinh todn luc tic
dung 1én cang mdy bay lic ha cinh.

Luc tic dung nay khong thé tinh don gidn Ia bing bao nhiéu lin trong lugng mdy bay
méa dé tinh né cdn phai ti€n hanh thir nghiém cho mdy bay roi W do & trong phong thi nghiém.

Trong béi nay trinh bay cic tiéu chudn cla hang khong M§ FAR23 vé thi nghiém tinh
téan luc va cham lic mdy bay ha canh ding cho thiét k& mdy bay nhé, néu 18n co sd khoa hoc
cila cdc tiéu chudn d6 va nhimg diém bt hop 1§ néu trong quy pham FAR23. Bio cio cilng
trinh biy cdc thit nghiém mdy bay VAM-1 bing phuong phép thé roi tr do.

1. Tiéu chudn FAR23 vé tinh toan lic va cham va lyc ma sit tac dung lén cang may bay
nho lic ha cinh

Theo tiéu chuin FAR23 van 16c thing diing lic ha cinh diing dé thi€t ké khong duoc
nhé hom gid tri sau (FAR23.473)

v, =4.4[%]H i (1)

Ngoai ra v, khong dugc nh&hm?ﬁ‘!%ﬂ.

Trong phuomg trinh (1), § la dién tich hiéu dung cia cinh mdy bay tinh theo feef
(1feer = 0,3048m), W la trong luong mdy bay tinh theo 1ibf =1pound = 4,448N. Vin t6c v,
trong phuong trinh (1) éng véi chidu cao i lic tha roi te do bang (FRA23.725)

.
A= 3,6{ %] : (inch) 2)

trong d6 & duge tinh theo inch = 2,54cm.
Tir phuomg trinh (1) v (2) ta dé ding nghiém lai ring trong hé don vi S ta cé:
'1
h=-2: v =J2gh (3)
2g

Phucomg trinh (3) dé dang nhin duge tir phuong trinh bién thién dong nang, g la gia 16c
trong truomg.

Theo tiéu chudn FAR23, df xdc dinh tai trong thi€t ké ta treo mdy bay & d6 cao h tinh
theo phuong trinh (2) tha roi e do, do 46 nhiin d cua méy bay (bao gém d6 nhin cla bénh va
clia cing), do gia 16¢ cuc dai lic va cham a,,,, do thin gian 1, lic bénh bit ddu roi tiép xic voi
mit dat dén lic than may bay nhin dén dén vi tri thdp nhit (phan luc mat dat dat dén gid tri
cuc dan FV_,, )

Lic d6 theo phu luc [ cha FAR23 1a ¢é luc va cham cuc dai:
FV .=nw, (4)
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2 1) n =3?-+1 (5)
_h+(-Lyd
| L # L w, h+d w (ﬁ]

1 B;a;Lblngrhdlwmlﬁchusuhchiawnmlmmayhay:hmanglsy
L= .

Lirc ma sdt cuc dai tdc dung lén bénh mdy bay lic ddp theo phu luc D ciia FAR23 bng:

| R A

r W

" trong d6 r 1a bén kinh clia bdnh xe, J, 1 m6 men qudn tinh cila banh xe d6i véi truc quay, V,
l& van 16¢c ngang clia mdy bay lic ha cinh (thuimg 14y bing 1,2 lén vin t8c trié1 ning clha mdy
bay).

L : Fﬁuﬂ=

(7)

V, =ra (8)

v6i @ |4 vén t8c géc cia bdnh, n la hé s6 ma sdt truon gilta banh va duimg bang, thuimg iy
n=0,8.

Theo quy dinh cia FAR23 Fr SOBF, . (9)

2. Tinh hic va cham dimg va nim ngang tac dung lén may bay nhé lic ha cinh
2.1. Tink lue va cham theo phwong diing

Liic ha cdnh, mdy bay cé thé mé hinh bing mét hé dao dong don gian nhu hinh vé 1.

H:E 1a khdi lugng may bay.

g
L’ 14 luc nang cha cinh
L W 14 trong lugng mdy bay
C la d6 cimg cla cang va banh xe.
g Chon truc y theo phuong thing dimg xudng dudi cé gdc d vi tri
< can biing tinh cia kh&i tim mdy bay lic cham dat v6i viin toc v,, dé
g dang tinh dugc ring kh6i 1am cila M s& dao dong theo ludi
v
y=-Lsin(at) (10)
w @
Hinh 1 Gia 16c j = -v, wsin(wr)

Luc quén tinh tic dung lén mdy bay bang:
F, =-My = M v wsin(w!) (12)

Phén Iuc N ciia mat dét bing:
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N = M v,osin(@r) +W - L' (13)

Tai thési diém N < 0 banh méy bay nhic khéi dubng bang va méy bay chuyén dong lén
véi gia t6c g(1 - L).

Tir phuong trinh (10), (11) vi phuong trinh (3) ta thy bitn 46 dao dong A-Eﬁ
chuyén vi cyc dai ciia khéi tim M theo huéng xubng dudi (40 nhin &) cia mdy bay bing:

A hW
""E'JE (14)

Tir phuong trinh (13) ta tinh dugc phn luc cuc dai tic dung lén binh may bay

N =Fv =w[1,E +1 -L] (15)
W

Fv, =nW, (16)
he

trong dé n, = 2F~+Irm?'"+'| (17)

: 2he
ﬂ...=r1-.-=",ﬂ’=s = (18)

d ]“, h+d-Ld

- T e 19
W, [l L.Fj+d h+d - {9

phuong trinh (16), (17), (19) chinh la cdc phuong trinh (4), (5), (6) trong tiéu chudn FAR23.

2.2. Tinh lwc ma sdt truot (dc dung lén bdnh xe

v Lic chua cham dat vin 16¢c him bédnh

e VR xe bang V', va van 16c goc @ =0. Lic cham

G 0 ) [ ddtse xust hien phin luc N vii F,, Tidfy
ln

M, do luc ma sét d6i vai O bdng:

i M,=F,r (20)
a %) Gia toc gbc ciia banh xe bing:
M, For
W BLC i 21
= 4 =

trong d6 J 1d mé men qudn tinh cia banh xe. Vdi gia thi€t luc N tang tuyén tinh theo thix
gian, luc ma sdt ciing sé tang fuyén tinh theo ! va 1ir phuomg trinh (21) 1a c6 thé vit:
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E
" e=(} (22)

trong 46 C 1 hiing 86, g6c thii gian 1dy 1A thoi diém bénh xe bit ddu ti€p xic v6i mat dat (bit
dfu quay). |

Tir phutong trinh (22) ta c6 van t6¢ géc bing:

1
. ﬂr=ﬂ'% (23)

L

Tai thivi difm ¢, phin luc N dat gid trj cuc dai, binh xe bj lin xuéng nhiéu nhat, diém
ti€p xiic v&i mat 41t 6 van t6c tuyét d6i bing khong va van 18c géc banh xe bing:

2
g w el (24)
. r 2
Tir(24) ta cé
2v 2v
= =B 2 C il 5 5
r' r‘c Ff! ﬂ }

Chinh luc ma sdt tao ra gia 16¢ gée cia bdnh xe. Tir phuong trinh (22) ta thdy gia 16c géc
cuc dai £, = Cr, va luc ma sdt cuc dai duge tinh tir phuong trinh:

MIIII =Fﬂ'mr=""rﬂ'£rrm =Jﬁ'c'rr mﬁ}
Thay r, v& C tir phrong trinh (25) ta dugc:
vy dy
= 27
F A =y (27)
Mit khic tir dinh luat ma sat truot ta co:
Frioes = JFvmax (28)
trong 46 f 1A he s& ma sét trugn dugc tinh bing:
V, =¥,
=nt—" 29
f=ne (29)

H
Véi V. dugc tinh theo phuong trinh (8): V. =r@.
Tir phwong trinh (28), (29) ta dugc:

FH = P: ﬁm (30)

F, =N

H ma V
M

Tir phuong trinh (30) ta thay lyc ma sdt truot phu thude vao van toc trugt V, -V Lic
Ve=V, bénh xe lan khong trugt va Fy,,, = 0. Liic V= 0 banh xe bi trugt hoan toin (khong
qﬂl]’} ﬂ Fl'l'ul.! s nF'H'rr-r

Nhan phuong trinh (27) véi (30) ta duoc:

20, (Vy =V )F,

Phuomg trinh (31) chinh 1a phuong trinh (7) trong tiéu chudn tinh luc ngang tic dung lén
cing méy bay ciia FAR23.
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I1. Thi nghiém cang mdy bay theo tiéu chuin FAR23 ]

1) Theo tiéu chufn FAR23.723 cing méy bay khong dwoe bir hong (c6 thé chiy déo)ige
vn téc roi thing dimg V, bing 1.2 l4n vén t6c V, tinh theo phuong trinh (1), cH nghia la dd
cao tha roi bing (1.2)° = 1,44 ln 46 cao tinh theo phuong trinh (2) ciia FAR23.725, diéu ndy
duoc néi trong FAR23.727a.

2) Theo tiéu chufin FAR 23.726 dd cao cén thir roi bing 2,25 14n do cao tinh theo
phuong trinh (2) cia FAR23.725.

Diéu dé c6 nghia 12 lic tinh véi A theo phuong trinh (2), 86 bén ciia cang phii ¢6 hé 56
an toan bing +/2.25 = 1.5.

Lic thit véi do cao bing (1.5) = 2,25 d6 cao tinh theo phuong trinh (2) két cfiu ciia cing
dat dén trang thdi gidi han, v rét nguy hiém. Do dé trong FAR 23.726 c6 néi cdn thir nghiém
vifi di cao @ trén hoac phdi chimg 16 bdng 1y thuyét ring & do cao roi d6 cing vin khong bj
hong (hé s& an todn bdng 1.5).

Mot 56 hinh anh vé viéc thit nghiém méy bay VAM theo phuong phép thi roi tw do tir do
cao bing 50cm (2,25 l4n d0 cao tinh theo phuong trinh (2)) dugc cho & céc hinh 3.

111, Két ludn

Ta da chimg minh duoc cdc phuong trinh tinh tai trong thi€t k& cing néu ra trong tifu
chudn FAR23. Cic phuong trinh niy don gidn va dua vio kinh nghi¢m di duge sit dung nhidu,
tuy nhién cé mot 6 khi€m khuyét sau day:

1. Phuomg trinh (7) ding dé tinh tai trong ngay hic ha cinh, don gidn nhumg khong chinh
xdc. Van tdc Ve 1dy bing bao nhiéu la hop 1y? Diing ra van 16¢ truon V,, -V c6 thé tinh duge
lic két hop vdi phuong trinh chuyén dong khéi tdm ciia ca mdy bay vi tinh dén Juc him cla
binh.

2. Phuong trinh (7) dugc tinh véi gia thiél phan luc F, tang tuyén tinh theo thai gian lic
va cham, trong thuc & luc nay bién ddi theo quy ludt hinh sin nhu phuong trinh (13) 48 chi ra.
Néu F, tang tyén tinh thi 7, trong phuong trinh (7) bdng:

2./2gh

a

Cén néu F, tinh theo ham hinh sin thi;
la
I =—= =057 Sad |[—
" A 1 |'_ \’ L gﬁ
Hai cich tinh niy cd thé khdc nhau.
3. Viéc thit nghiém két ciu mdy bay VAM-1 theo tiéu chuin FAR23 bing cdch tha roi

tr do chimg 16 cing mdy bay VAM-1 néi riéng va két cdu may bay VAM-1 néi chung dam
hdo an toian lic ha cinh.
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Hinh 3a. Thi roi @ d§ cao 50cm

Hinh 3b. Vi tri cao nhdt trudc khi tha
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Hinh 3c. Tur thé I0n 16n nhat

Hinh 3d. Nay Ién cao nhit
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- L. Federal Aviation Regulations (FAR). Part 23.
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DROP-TEST FOR THE LANDING GEAR OF VAM

Nguyen Xuan Hung

Abtraei: The paper is concerned with the scientific base of the determination af the
force acting on the Landing Gear in FAR 23 and with the Drop Test for the airplane
VAM-I.

It iz shown, that some formulas for the determination of the force acting on the
landing gear in FAR 23 are unexactly.

The result of Drop-Test shows the safety of VAM-1
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