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TOM TAT

Bai bdo nay tap trung xay dung mé hinh dong luc hoc va nghién ctu vé anh
huéng cia mot s6 chat boi tron vé liéu (bay chat boi tron khac nhau) dén chuyén
ddng cta khda nong ddi véi siing ngan hoat dong theo nguyén Iy nong lui ngén
bang phuang phap tinh toan Iy thuyét két hop vdi thuc nghiém. Két qua nghién
c(fu da chira rang, mac du ¢4 su sai khac vé dac tinh chuyén dong ctia khéa nong
trong cac diéu kién boi tron khdc nhau; tuy nhién su sai khéc nay la khong déng
ké, tiic la diéu kién boi tron vo liéu khong dnh hudng nhiéu dén qua trinh ban. Két
qué nghién cttu cia bai bao da ba sung thém co s khoa hoc vé bai toan dong luc
hoc mdy tu ddng clia sting ngan khi ban.

Tirkhéa: Vd liéu, béi tron vé liéu, khda nong, sting ngdn.

ABSTRACT

The paper focuses on establishing a dynamic model and researching the effects
of the convenience of cartridge lubricants (seven different lubricants) on the
movement of the breech for the short recoil-operated pistol using theoretical
calculation methods combined with experiments. Research results have shown that,
although there are differences in the movement characteristics of the breech under
different lubrication conditions; However, this difference is insignificant, meaning
that the lubrication conditions of the dosing cartridge do not greatly affect the firing
process. The research results of the article have added to the scientific basis of the
problem of automatic machine dynamics of pistols when shooting.

Keywords: Cartridge, cartridge lubrication, breech, pistol.
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1. GIGI THIEU

Nghién clu céc yéu t6 anh hudng dén chuyén déng cda
khéa nong ludn la bai toan quan trong bac nhat trong qua
trinh tinh toan, thiét ké may tu déng siing ngan hoat déng
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theo nguyén ly nong IUi ngan. Pa c6 mét s6 céng trinh
nghién cttu vé van dé nay dugc cong bé [1-11]. Theo d6, mot
trong nhiing luc quan trong nhat tac dung lén khéa nong
trong chu ky chuyén déng clia va khi ty déng hodc ban tu
déng do6 chinh la lyc rat vo dan. Tam quan trong cla luc nay
dugc nhan manh béi thuc t€ déi véi siing ngan hoat dong
theo nguyén ly nong IUi ngan thi la day chinh luc déng vai
tro cht yéu lam giam van téc cta khda nong trong hanh
trinh 1Ui [1-4]. Tuy nhién, anh hudng cla diéu kién boi tron
vO liéu dén lyc rat vo dan va théng qua do6 anh hudng dén
chuyén chuyén dong ctia khoa nong van dang la van dé mdi,
chua dugc nghién clru sau. Nghién cdru vé van dé nay, néi
bat 1én ba cong trinh [9-11].

Cong trinh [9] da nghién clu vé cac luc tac dung 1én vo
liéu trong qua trinh ban, rat, hat vé dan trén phucng dién ly
thuyét cling nhu xay dung cac cong thic dé tinh toan cac
luc nay, tir d6 cac tac gia da giai thich vé sy phan bé cac tng
suat tac dung Ién vo dan cling nhu phuong phap nghiém
bén vo dan. Qua viéc nghién ctu cac luc tdc dung lén vo dan,
bai bdo cling xdy dung luc tdc dung tir vé dan |én khda nong.
Trén co s& d6 tac gia da tién hanh do dac thuc nghiém déi
vGi vién dan 7,62x51mm nham xac dinh ap suat I6n nhat
trong nong, ap luc ma vé dan tac dung lén khoéa nong, ting
suat phap tuyén va ti€p tuyén cda vé dan trong hai truéng
hap 1a khéng béi tron vai boi tron bang dau.

Roman Vitek va cac céng su [10] da xay dung cong thic
dé tinh toan luc rat vé dan véi ca hai loai 1a vé dan hinh tru
va vo dan hinh nén. Bai bdo cling da gidi thich cach thic anh
hudng cua diéu kién boi tron vo liéu dén luc rat vo dan
thong qua hé sé ma sat va ly thuyét co ban vé ma sat. Tur do
tac gia da tién hanh do dac thuc nghiém bang khiu pistol
CZ 82. Théng qua 5 1an ban véi hai diéu kién khac nhau la
khong boi tron va c6 boéi tran (tuy nhién tac gia khéng dé
cap dén chat liéu boi tron). Qua két qua thuc nghiém tac gia
dua ra két luan viéc béi tron vo liéu c6 anh hudng khong
dang ké dén hoat ddng clia siing ngan. Tuy nhién, cac tac
gid méi chi khao sat d6i véi mét chat boi tron duy nhat. Bai
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béo [11] da tién hanh thuc nghiém thuan tay dé nghién ctu
anh huéng cla viéc thay ddi cac yéu té dén chuyén dong
déng hoc ctia sting bao gém: khéi lugng khoa nong, dé cliing
16 xo ddy vé, hé s6 ma sat gilra vo liéu va budng dan, ap suat
khi thudc, luc ma sat gidia vién dan véi ndong sing. Co6 thé
thay rang, cac cong trinh nghién cdu trén da co ban dua ra
dugc cac mo hinh tinh toan, cling nhu thuc nghiém vé dong
Iyc hoc siing ngan. Tuy nhién, viéc nghién ctru vé diéu kién
b6i tron vé liéu &nh hudng dén chuyén dong ctia khéa nong
van chua dugc nghién ciu toan dién véi cac loai chat béi
tron khac nhau. D€ giadi quyét van dé do, bai bao sé tién hanh
xay dung mo hinh dé tinh toan déng luc hoc chuyén déng
cla khoa nong va tién hanh thuc nghiém déi vai 7 chat boi
tron khac nhau dang st dung trong nganh quan khi. Déi
tugng nghién cliu cda bai bao la sing ngan ¢& 7,62mm sl
dung nguyén ly nong i ngan nam cha.

2. XAY DUNG MO HINH

2.1. Cac gia thiét

Bai todn déng luc hoc clia may tu dong (theo nguyén ly
nong lui) rat phic tap [12, 13]. VSi muc dich chi nghién ctu
anh hudng cla diéu kién boi tran vo liéu dén chuyén dong
cla khéa nong, nén ta st dung cac gia thiét sau:

- Coi hdp sung la ¢é dinh, déng thai bé qua chuyén déng
quay, lic va chuyén déng theo phuong thing dung cla
khau cg s@. Tuc la chi nghién ciu chuyén dong cta khéa
nong theo phuong clia truc nong sung;

- B qua su va dap gilra hép sung véi khdéa nong trong
qua trinh chuyén dong;

- B4 qua tén that nodi ndng cla 16 xo, chi quan tam dén
luc tac dung ctia 10 xo [én khau co s6.

2.2. Xay dung mo hinh

Dua vao céc gia thiét trén, chiing ta c6 thé dua ra mé hinh
dong lyc hoc clia sing ngan st dung nguyén ly nong Iui
ngan khi ban nhu hinh 1.

Fms

Hinh 1. M hinh ddng luc hoc sting ngan theo nguyén Iy nong Ii ngan

Trong mé hinh nay, tuy vao quing dudng chuyén déng
ma khoéa nong chiu tac dung clia cac luc sau:

* Luc tac dung chia ap suat khi thudc Fe:

F, =p.S (1
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Trong d6: p - Ap suat khi thudc tac dung lén day vé liéu
dugc xac dinh tu bai todn thuat phéng trong [14]; S - Dién
tich mat cat ngang day vé liéu.

* Luc cta 1o xo khéa nong Fi,:

F =F_+CX (2)

Ixo
Trong dé: Fix, - Luc nén ban d4u clia 16 xo; X - Dich chuyén
clia khéa nong; C - D6 cling 10 xo day vé.
* Luc tach vién dan ra khéi bang dan F.q:
Luc nay dugc tinh toan nhu s d6 hinh 2.

Hinh 2. So d6 xac dinh luc tach vién dan ra khéi bang dan
Theo do:

Fo =f(Fs —Gq) (3)

Trong do6: f - Hé s6 ma sat giltta khéa nong va vién dan
trén cling trong hop ti€p dan; Frq - Luc clia 16 xo ban nang
dan; G4 - Trong lugng clia ban nang dan va sé vién dan hién
c6 trong bang.

Gy =9g(Nyg-my +m,,) 4

VGi: g - Gia t6c trong trudng; nhg - SO vién dan hién c6
trong hép tiép dan; mq - Khéi lugng mai vién dan; my, - Khéi
lugng khoéa nong.

* Luc rat vé dan Ry:

Theo tac gid Roman Vitek [10] ta c6 cdng thuc tinh luc rat
vo dan:

2
R, = rr[ﬂ(pd1 +2E,AS) —p%} (5)

Trong do: f - H& s ma sat gilia vo liéu va budng dan;
| - Chiéu dai vo liéu ti€p xuc v6i budng dan; p - Ap suat khi
thuéc trong vo liéu; d; - Dudng kinh trong ctia day vo liéu; Ex
- Modul d@an hoéi cta vat liéu lam vé liéu; A - Bién dang tiép
tuyén tuong déi ctia vo liéu; 6 - Do day clia thanh vo liéu.

Cudi cung, mot cach chung nhat, ta c6 thé viét hé
phuang trinh mé ta chuyén dong clia khda ndng nhu sau:

XKn = VKn
V :FP_FIX_RV_Ftd_Fms (6)
Kn

MKI
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Trong d6: My, - Khéi lugng chia khéi [ui.

Tuy vao dac diém quang dudng hoat déng (theo bi€u d6
tuan hoan) ma su c6 mat cac luc la khac nhau.

2.3. Phuong phap giai

DPé giadi dugc hé phuong trinh chuyén déng cla khoéa
nong, dau tién ta phai xac dinh dugc biu d6 tuan hoan theo
chuyén déng clia khéa nong. DPé réi tir d6 chia thanh cac
doan, dua cac bién diéu khién vao dé biéu thi cho su xuat
hién cda céc luc va giai.

Biu dé tuan hoan dugc xac dinh dua vao ban vé thiét ké
sting va do dac thuc té trén sing mau. Biéu d6 nay dugc biéu
dién nhu trong bang 1.

Bang 1. Biéu dé tuan hoan dich chuyén ctia khod ndng

Dich chuyén
Cac giai doan lam viéc clia may tu dong cta khoa
nong (mm)
Hanh trinh lii: e — 45
1- Cum khod nong, nong cing chuyén dong lui 0--—--5
2 - Cum khod nong, vo dan cling luii vé, Giuang bua, Kéo vo
- 5------22
dan khi budng dan
3 - Cum khod nong, vo dan cling luii vé, Giuang bua, dén
il 2 22---41
cudi hat vo dan
4 - Cum khod nong, tiép tuc IUi vé sau va cham véi than siing 41---45
Hanh trinh ddy lén: 45 0

1- Cum khod nong, dugc ddy 1én dén vi tri ldy dan ra khoi

Antid 45--43
hop tiép dan.
2-Cumkhod nong tiép tuc ddy Ién Idy dan ra khoi bang dan 43---18
3 - Cum khod ndng va dan cling chuyén dong tdi vi tri dudi 185
nong
4 - Cum khod ndng, dan cling nong ddy Ién i tri trén cling 5--0

Dua vao biéu d6 tudn hoan nhu bang 1, dua cac bién diéu
khién vao hé phuang trinh (6) ta cé hé phuang trinh bai toan
dong luc hoc may ty dong siing ngan dugc khao sat trong
bai bdo nhu sau:

Da6i v6i hanh trinh lui cia khéa nong:

XKn = VKn
ﬁ15':)7(FI><0 +CX)7€4RV 7Fms (7)

vKn =

.2 .2
i i
B B
My, +&my, +my +Em g +&5.005. P +mg.—)
B -NB Ng

Trong dé: m, - khéi lugng nong; my - khéi lugng ctia 1o
xo ddy v& mw - khéi lugng vo6  dan;
F. =fa(m,, +m, +&m +&m,) -luc ma sat; Js - M6 men
quan tinh cla bua; rs - Ban kinh quay ctia bua; i, ng - Ty s6
truyén va hiéu suat truyén dong ctia bua.

DGi v6i hanh trinh hanh trinh ddy 1én cda khéa nong:

XKn =Vkn
(leo +CX)_§6Ftd _Fms (8)
My + My, + ESmd + €7mn

VKn =
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Fms = kg(mkn + mlx + E6mn + 63md ) (9)

Céc bién diéu khién dé dua vao tinh toan dugc biéu thi
nhu bang 2.

Bang 2. Gid tri cac bién diéu khién trong hé phuang trinh (7),(8)

Hanh trinh |ui: Dich chuyén ctia khod nong X = 0...45mm
§ & & & &
Gidtri | 1 0 1 0 1 0 1 0
Diéu |X<5[X>5]X<41| X> | X=5|X<5va| X=5 | X<5
kién 41 va X>41 va va
X<41 X<22|X>22
Hanh trinh ddy Ién: Dich chuyén ciia khod nong X = 45...0mm
g & & &
Gidtri | 1 0 1 0 1 0
Diéu (X<43(X>43 X<43 X>4 X<5 | X>5
kién vaX=>18 vaX<18

Can chu y rang, cac hé phuong trinh trén phai dugc giai
déng thai vai hé phuong trinh vi phan thuat phong trong
da dugc trinh bay trong [5, 141.

3. KET QUA BAI TOAN PONG LUC HOC CHUYEN PONG
CUA KHOA NONG

2200 450
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[N —

1800 , 350
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1000 / 150
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Hinh 3. Su thay di ap sudt khi thudc va van t6c dau dan theo quang dudng
chuyén dong ca du dan trong long nong

2200 450
2000 // \ 400
1800 \ 350

& 1600 7 300

5 / / 2
k&) £
Q 1400 / v 250 =
& kS
-— o
1200 / 200 2
: 2
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< 1000 150
800 / 100
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400 0

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
Thoi gian dan chuyen dong trong long nong t(s)

Hinh 4. Su thay d6i ap sudt khi thudc va van t6c dau dan theo thai gian
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Cac tham s6 giai bai toan thuat phéng trong theo [5] va
[15]. Ap dung phuang phép tich phan s6, st dung phan
mém Matlab ta dugc su thay d6i 4p suat khithudc trong long
nong va téc do dau dan theo quang dudng chuyén déng,
thai gian nhu hinh 3, 4. Theo d4, 4p suat I6n nhat cta khi
thudcla 2141,45 (kG/cm?) va sa toc dau nong 1a 417,14 (m/s).

Cac két qua nay cling chinh la dau vao khi giai bai toan
déng luc hoc chuyén dong cda khda nong. Cac tham s6 dau
vao dé giai bai toan dong luc hoc dugc trinh bay trong [15]
va do dac truc ti€p trén mau sung dugc bén thuc nghiém. Ap
dung phuong phap tich phan s6, stt dung phan mém Matlab
ta dugc dé thi biéu thi téc dé va quang dudng chuyén dong
clia khoa nong khi khéng béi tron nhu hinh 5.

8 [~ X: 0.000405
Y: 6.696
N
6 \ X: 0.008464
5 Y:4.703
‘m
4
@
€ 3
Q
o
< 2
>
1
0
1 ~
X:0.03112
-2 E— Y:-2.464
—
B——
-3
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035
Thoi gian khoa nong chuyen dong ms)
a)
0.05
0.045 /\
0.04 /
0.035 ™
= 0.03
f=
S
5 0.025 / \
o
f=4
S 002
e
0.015
0.01 -
0.005 \
0
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035
Thoi gian khoa nong chuyen dong(ms)
b)

Hinh 5. Sy thay d6i van toc (a) va quang dudng chuyén dong cta khda nong
(b) theo thgi gian

Pé xac dinh &nh hudng cla diéu kién béi tran. Cac tac gia
st dung mot s6 loai chat boi tron thudng dugc st dung dé
béi tron va bdo quan trong sing phao c6 hé sé ma sat cho
trong bang 3. T cac s6 liéu trén ta thay vao chuong trinh
gidi bai toan déng luc hoc, ta nhan dugc su thay déi clia van
t6c bé khoa nong va quang dudng chuyén dong déi vdi tiing
chat béi tran khac nhau nhu hinh 6, 7 va bang 4.
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Bang 3. Hé s6 ma sat clia céc lo

ai chat boi tron

Cac chat béi tron Hé s6 ma sat (f) Ky hiéu
Khong boi tron 0,2 Trudng hop 0
M roii 45 0,18 Trudng hop 1
Dau thay luc 0,1 Trudng hop 2
Dau phéo 0,15 Trudng hop 3
M@ phdo 0,16 Trudng hop 4
Nudic 0,15 Trudng hgp 5
Dau CTEOL-M 0,13 Trudng hop 6
M@ roii 451 0,18 Trudng hgp 7

Truong hop 0
————— Truong hop 1
————— Truong hop 2
Truong hop 3
Truong hop 4
Truong hop 5 ||
e Truong hop 6
=== Truong hop 7 [

Van toc [m/s]
N

-1 < enees

10

15
Thoi gian [ms

1
1
1
e S |
F‘ [ L
20

35

Hinh 6. Su thay di van toc chuyén dong ctia khda nong ddi véi tiing chat boi

tran khac nhau

0.05 I
0.045 Truong hop 0
X ,//7' ™ ——— Truong hop 1
il N2 I Truong hop 2
0.04 I.I’.’,I Truong hop 3 [ |
i Truong hop 4
_0.035 i X Truong hop 5 [
€ W RS = Truong hop 6
RO
E o003 }' NN —— Truong hop 7 [
o F NN
S 0.025 y X
e i RN
g 002 R
§ . i ‘(}\‘ R
RN
0.015 RN
0.01 RN
/ RN
0.005 N3 X
NN
) =
o] 5 10 15 20 25 30

Thoi gian [ms

35

Hinh 7. Su thay d6i quang dudng chuyén dong cla khéa nong dai véi tiing

chét boi tron khac nhau

Bang 4. So sénh cac tham s tai céc thoi diém dc biét

c: it Vimax | AVimax | Vamax | AVaimax | T ATy Th‘)’ng ATt(ing
0l

tron (m/s) | (%) |(m/s)| (%) |(ms)| (%) | (ms)| (%)
Khong | ¢ | 000 | 246 | 000 | 86 | 0,00 | 333 | 0,00
boi tron

Mi;"” 673 | +045 | 25 | +163 | 83 | -349 | 328 | -15
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Dau 1 cen | 4209 | 252 | +244 | 744 | 1349 311 | -66
thay luc

Dau

Ul 677 | 4104 | 249 | 4122 | 794 | 767 | 321 | 36
phéo

M&

O 1678 | +090 | 249 | +122 | 806 | 628 | 323 | =3
phéo

Nuéc | 677 | +1,04 | 249 | +1,22 | 794 | -7.67 | 321 | 66
Dau
aroLyl 68 [ 149 | 25 | 1163 [ 773 [-1002| 317 | 48
Mfsr:” 673 | +045 | 25 | +163 | 83 | -349 | 328 | -15

Ghi chi: Vi - Van toc 10i 16n nhat cia khda nong; Vama - Van téc ddy 1én lon
nhdt ctia khéa nong; Ty - Thai gian khéa nong thuc hién hanh trinh 10i; Tisng - Thoi
gian khéa nong thuc hién ¢ hinh trinh 1ui va ddy |én.

Théng qua cac két qua khdo sat & trén ta co thé nhan thay
viéc thay ddi chat boi tron hay noi cach khac la thay déi hé
s6 ma sat gitta vo dan va buéng dan c6é anh huéng dén cac
théng s6 chuyén ddng clia khéa ndng trong hanh trinh cta
may tu déng. Tuy nhién anh hudng nay khéng dang ké (sai
khac d6i véi van toc lUi 16n nhat dat gid tri cao nhat 1a +2,09%
va sai khac d6i véi van t6c ddy 1én 16n nhat dat gia tri cao
nhat 1a +2,44%) va khong lam thay d6i cac dac tinh chuyén
dong ctia khoa nong va do dé khéng anh hudng nhiéu dén
qua trinh ban.

4. THUC NGHIEM VA THAO LUAN

Pé danh gia lai tinh chinh xac cia mé hinh, phucng phap
tinh toén, két qua tinh todn & trén, cac tac gia da tién hanh
bédn thuc nghiém trén moét mau sing cu thé vaéi 7 loai chat
boi tron khac nhau (tuong Ung véi bang 3) nhu hmh 8.

Hinh 8. Cac loai chat bdi tron va mau da béi chat boi tron khi tién hanh thuc
nghiém
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Trang thiét bi thuc nghiém dugc bé tri nhu hinh 9. Trong
d6, dé thu thap dir liéu chuyén déng clta khéa nong, hé
thong Camera téc dé cao SA.1.1 da dugc st dung. Sau d6 két
qua dugc xt ly trén pham mém chuyén dung TEMA dong bd
vGi Camera téc dé cao. Sting dugc gé c6 dinh trén ga ban.

Peén chiéu sang

Camera SA.1.1 Sung

Db ga cb dinh hop sung

Hinh 9. B4 tri mé hinh thuc nghiém

DPé danh gia do chinh xac ctia mé hinh trén, ching ta so
sanh van tdc chuyén déng cla khoa nong ddi vai trudng
hgp khéng boi tron gilia ly thuyét va thuc nghiém. Theo d6,
hinh dang d6 thi va cac gia tri van t6c khoa nong cho thay
su phu hgp gitia tinh toan ly thuyét so véi thuc nghiém (hinh
10, bang 5).

7 I I I
Khong boi tron - Ly thuyet
6 Khong boi tron - Thuc nghiem | |
5
4
z 3
£
8 2
c
L9
[}
-1 \_,\
-2 —_—— l/\\'—
3
o} 5 10 15 20 25 30 35

Thoi gian [ms
Hinh 10. So sanh van toc khéa nong theo két qua tinh toan Iy thuyét va thuc
nghiém trong trudng hop khdng bdi tron
Bang 5. So sanh cac tham s6 tai cic thoi diém ddc biét gitia Iy thuyét va thuc
nghiém trong trudng hop khdng bai tron

Trm‘mg Vimax | AVimax | Vaimax | AVamax | Tii | ATwi Tt6ng ATté’ng
hop | (m/s) | (%) | (m/s) | (%) | (ms)| (%) | (ms) | (%)
Th.'Lic 6,75 | 0,00 | 255 | 0,00 8 1000/ 33 | 0,00

nghiém

Ly thuyét| 6,7 | -0,74 | 246 | -3,5 86 |+75]333 | +09

Ghi chid: Vima - Van toc Ui 16n nhét cia khda nong; Vama - Van toc ddy 1én lon
nhat clia khda nong; Ty - Thai gian khéa nong thuc hién hanh trinh 1Ui; Tigng - Thoi
gian khoa nong thuc hién ca hinh trinh [Ui va ddy |én.

Két qua thuc nghiém chuyén déng ctia khda nong déi véi
8 truong hop khac nhau (mét trudng hap khéng boi tron va
7 trudng hgp ting véi 7 chat boi tron) dugc trinh bay tai hinh
11 va bang 6. Cac két qua nay déu cho thdy su phu hgp gitia
ly thuyét (hinh 6, bang 4) véi thuc nghiém.
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Thoi gian [ms
Hinh 11. K&t qua thuc nghiém su thay déi van t6c khéa nong theo thai gian
Béng 6. So sanh cac tham s6 tai cac thdi diém déc biét theo thuc nghiém

c:?t Vlmax AVlma)( lemax A"dlma)( Tll‘li AT|ili Tténg ATthg
01
won | S)| 08 |(ms)| 00 | (ms) | (6) | (ms) | (%)
Khong | ¢ 2c | 000 | 255 | 000 | 8 |000 | 33 | 000
boi tron
M‘Z;""' 679 | +059 | 275 | +7.84 | 8 | 000 | 322 | -242
Dau
’ 6,86 | +1,63 | 2,83 | +1098 | 7.2 | -10 | 31,4 | -485
thiy luc
Dauphdo| 68 | +074| 277 | +863 | 76 | 5 | 318 | -3.64
Méphao | 6,78 | +044 | 276 | +824 | 7.6 | 5 | 316 | -4.24
Nude | 68 |+074| 277 | +863 | 7.6 | 5 | 318 | -3,64
Dau
creoLy| 681 | 089 | 28 | 498 | 74 | 75 | 314 | 485
M@ rou
a5y | 679 |+059 | 275 | 4784 | 8 | 000 | 22 | 242

Thong qua cac két qua khao sat ca vé ly thuyét 1an thuc
nghiém, ta c6 thé nhan thay viéc thay déi chat béi tron hay
€6 &nh hudng dén cac thong sé chuyén déng clia khda nong
trong hanh trinh clia mdy tu déng. Tuy nhién dnh huéng nay
khéng dang ké va khéng lam thay d6i cac dic tinh chuyén
dong ctia khda nong va do d6 khéng anh huéng nhiéu dén
qua trinh ban.

5. KET LUAN

Bai bdo da xay dung va gidi dugc bai toan déng luc hoc
cla sung ngan st dung nguyén ly nong lui ngan. Trén co s&
d6 khao sat anh hudng khi thay déi diéu kién boi tron dén
chuyén dong ctia khoa nong. So sanh két qua gitia ly thuyét
va thuc nghiém da bao dam tinh tin cdy cho mé hinh bai
toan ly thuyét. Cling qua bai bao nay, cac tac gia rut ra két
luan viéc thay déi diéu kién bai tron v liéu c6 &nh hudéng
dén chuyén dong ctia khéa ndng. Khi chat béi tron c6 hé s6
ma sat cang nhé thi van t6c 16n nhat cta khda nong khi [ui
cang l6n, van téc lUi sau cling cang 16n va thai gian thuc hién
mét chu trinh ca sing cang nhanh. Tuy nhién su thay ddi
nay khoéng dang ké va khéng lam thay ddi cac tinh chat
chuyén déng cta khéa nong.
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