NGHIEN CUU - TRAC BOI

_PHAN TICH CAU TRUC VA TiNH TOAN KIEM NGHIEM
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TOM TAT

Xe chita chdy rimg da ning g6m tGp hop cdc thiét bi chita chay rimg nhu mdy bom nuo'c dp
hee cao, may cdt cdy tao hanh lang cack ly ddm chay, mdy kit chin khéng va thoz gi6 vdn te cao,
mdy cudc dit phun cat ddp tdt dim chdy diege ldp trén xe co 36 URAL375 ba céu chii dong. Viée
nghzen ctne cdu tric va tink todn kiém nghiém thong so dgng hec hoc nhim dwa ra gidi phap thiét
ké phit hop gitta cac thiét bi chita chdy vd xe 6 16 co s6.

Bai béo trink bay cdc két qud phdn tich cdu triic va tnh todn kiém nghiém théng s6 dong luc
hoc xe chita chdy rimg da ning. Két qua d xdc dinh dugc tinh on dinh cila xe trén diromg Idm nghiép,
ling véi cdc tde 46 va dé die khdc rhau. Két qua nghién cinu lam co 56 khoa hoc 3¢ t6i v hod két edu
xe chita chéy rieng da ndng phuc vu cho viée phdn tich cdc 1di trong tic dung lén khung xe.

Tir khéa: Dong luc hoc xe chita chdy rimg da ning; Téi wu hod két cau xe; On dinh ctia xe.
ABSTRACT

Multifunction fovest five fighting vehicle include a combination of fire fighting equip
such as high-pressure water pump, create corridor fire insulation cutting machine, vacuum and
high wind speed bowling machine, extinguish the fire sand blast apparaius that is mounted cn the
URAL375 active three axles vehicle. The study of the general structure and caculator dynamic of
multifunction to provide a suitable design solution b the fire fighting equip and the base
vehicle.

This paper presents the results of analysis structure and and caculator dynamic of
multifunction forest fire fighting vehicle The result determined stability of the vehicle on the forest
road with the different speed and slope. Research results provide a scientific for optimination
structure multifunction forest fire fighting vehicle to supply for analysis the load acting on the
chassis.

Keywords: Dynamic of multifunction forest fire fighting vehicle, optimination structure
vehicle, stability of the vehicle.
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1. MG PAU

Theo théng ké, Viét Nam c6 khoang
gén 10 tri¢u ha rimg tw nhién va rimg trong,
vao mua kho hang nim nguy co chiy rimg
rét cao, thudng xdy ra hang nghin vy chiy
rimg, gdy thiét hai 16n vé kinh té, pha hiy
mdi treomg sinh thai cia dét nuoe. Bién phap
chita chéy rimg théng thuong la ding céc thiét
bi thd so nhw canh cay, cube xéng nén hiéu
qua chira chiy rimg khéng cao. Xe chira chdy
rimg da nang 1a mot loai thiét bi tich h(rp nhiéu
céng nang chita chay rimg gom: Cit cdy, lam
sach ¢é rac, m¢ dudng tao hanh lang cach ly
dam chay; phun nudc chita chdy c6 viing phun
1ong; tao siic gid ¢6 ap suit cao phun vao dam
chay; sir dung dAt cat tai chd dap tit ddm chay.
Xe duogce thiét ké trén co s& xe URAL37S, 1a
loai xe c6 ba ciu chi déng dugc sir dung chu
yéu trong linh vire quén sy. Hinh ding xe co so
va xe chita chdy rimg da néng néu trén hinh 1.

b) Xe chita chdy rieng da nang
Hinh 1. Xe chiza chay rimg da nang
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2. NQI DUNG NGHIEN CU'U

2.1. Phian tich chu tric xe chira chiy rimg
da niing

Cic cum thiét bi chita chéy duoc thiét
Kké, ché tao va le'!p trén xe sat xi co s¢. Cac cum
thiét b1 chinh gém c0, hinh 2:

1) Xecosdsb 1, cac clu chi dong trude s
2 (cau s6 1), chu chit déng sau trén s6 3
(cau s6 2) va cu chi dong sau dudi sb 4
(céu 56 3);

2)  Thiét bi bom nude, thing chira nude ciu
hoa s6 5 va voi phun nuée b 6;

3) Thiét bi cit cfly, lam sach co rac, mo
duong tao hanh lang céch ly ddm chay
$07;

4)  Thiét bi lam sach co réc trén duong s6 8;

5)  Thiét bi tao c4t phun chira chay s8 9.

Hinh 2. Tong thé xe chita chdy rimg va cdc théng
86 ky thudt chinh

Théng s6 k thuit co ban cia xe:

- Trong luong ban than xe: 5.800 kg;

- Trong luong 6 t6 khi ch¢ ddy nuoc: 17.330
kg;

- Khéi lugng phan bd cau truge: G, = 6920 kg;
- Khéi lwgng phén bé cau sau: G,=10410kg
- Chiéu dai co s& cia xe: L=4, 225 m;

- Chiéu réng co s& ctia xe: b=2,01 m;

- Cong suat dong co: 180 HP/2700 ve/ph;

- Ky hiéu banh xe: 8.25 - 16;
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- The 8 di chuyén trén dudmg lam nghiép: 25

- P8 dbe doc xe hoat dbng: 15°, 45 déc ngang:
30

- The 8 cét cdy lar bing tréng: 10 km/h;

- Téc 36 dap lira: 12 m/phit;

- Dung tich binh chita oude: 5,1 m%;

- Lira hrgng quat gié chita chay: 104 mé/phut;
- Khi lugng dat cat phun vao dam chay: 45
kg/phut.

Nguyén ly lam vigc ciia xe chira chdy rirg:

Thiét bi cit cdy, 1am sach cd réc, mé
dudng tao hanh lang cich ly dam chay dwge
lip & phia trude diu xe, co thé nang 1én ha
xubng, tién ra phia truéc bing xylanh thuy
Twc va dwogce didu khién boi ngwdi 1ai ngdi trén
budng 14i. Thiét bj 1am sach ¢6 ric trén duong
duge lp & phia sau xe bing khap quay, thiét bi
ndy hoat dong theo nguyén tic dang bba. Thiét
bi tao cét phun chita chdy duec [ip & gim xe,
dao cit hoat ddng theo nguyén 1y cit Git dang
buia, dét duge cic diu bha cat ddt va dip nho
thanh cac hat cit va tung 1én budng hit, tir d6
cét dirge hit 18n thee duong éng, bom thdi théi
cét di ra dng va duge phun vao dim chiy. Thiét
bi bom nudce, thung chira nude ¢ hoa va voi
phun nwée duoc lép trén thing chira nudéc,
bom nude hitt nude dudi ao hd hode song sudi
vao trang thimg chira, khi chita chay bom nuoc
hiit nude trong thing chira diy ra véi phun vi
phun vao d4m chay. P& tang hru lwong thing
chira nude ta ¢6 thé sur dung cac bé trung gian
néi tir a0 hd t6i xe, khoang cdch t6i 500 mét.

2.2. Tinh todn mdt sb théng sb dgng luc hoc
cia xe

2.2.1. Xdc dinh tog 49 frong tim ciia xe

TAP CHI CO KHI VIET NAM, S6 6 nim 2017

Hink 3, So dé xdc dink tog 33 trong tém xe theo
chicu doc

Toa d§ trong tim xe theo chiéu dgc khi
xe ché day tai nhu sau:

. - Khoang cach tir trong thm xe dén thm
céu trude.

4:%1,11 =2,538m.

- Khoang cach tir trong tim xe dén thm
ciu sau:

L=5r,12=1,687m
G
Pé x4c dinh chidu cao trong tm xe
chita chy rimg, tién hanh ndng ciu truée 1én
mdt dd cao ld h1, xe 1éch so véi mit duwdng goc
o = 9°khi xe ddy tai [3].

Hinh 4. So d6 xdc dinh toa d6 trong tim xe theo
chiéu cao

Trudng hop nang cii’u trude xe 1€n mot
d6 cao la h], ¢d cac thong s6 ky thuit sau:
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- Khéi huong phan bd cau trude: 6172 kg.
- Khéi lwgng phan bd ciu sau: 11158 kg.
- Chidu cao trong tm xe 1a:

h=h, +(dr).cosa

[-2,Leosa+ Mlycosa—2 sing..dcosa]
Msino.

"=

b, = 1,115 (m)
h'=1,595 (m)

2 o

Yy

Hink 5. So 46 xdc dinh toa dg trong tam xe theo
chiéu ngang

Toa do trong tim xe theo chidu ngang
khi xe chd day tai [3] nhu sau:
- th:)i luong phan bé bén trai xe: 8430 kg.
- Khii lueng phin bé bén phai xe: 8900 kg.
- Khoang cach tir tim xe dén tdm banh tréi:

Z, b
b, :%,b|=1,03 m.

- Khoang cach tir tim xe dén tim banh phai:

=22 b -098m
G

2.2.2. Tinh todn xdy dieng dwong dic tinh e
¢ ngodi ciia dpng co

Pudng dzc tinh tdc dd ngodi cia dbng
co dige xdy dung nho cong thire thire nghiém
cia S.R.Lay Bécman:

N, =N, {a;Nd-b["vji-c.[:—;]l}(kW)

Xe co s& Ural 375 st dung dfng co
xang Zil-375 YA V8, theo [1] coéa=b=c=
1. Tix 6 xéc dinh duoc cong suit cia dong co
ng voi timg tdc G6 dong co khac nhau.

Cé cac gid tri N_van, ¢6 thé xdc dinh
céc gid tri moment xofn M, ciia d6ng co theo
céng thie:

10°N,
¢ 1047

(N.m)

2w o g

Hinh 6. D6 thi ddc tinh ngodi cua dong co
Zil-375 YA V8

Bang 1. Cac gid tri tinh todn ddc tinh ngodi ctua djng co:

n, (vg/ph) 500 | 800 | 1100 | 1400 | 1700 | 2000 | 2300 | 2700 | 3000
N, (kW) 27,7 | 465 | 65,7 | 84,2 | 100,59 | 114,8 | 1247 | 130 | 126,6
M, (Nm) 5293 | 555,7| 570,9 | 574,7 | 567.1 | 548,1 | 517,9 | 459.9 | 403

120

ISSN 0866 - 7056 ’
TAP CHI CO KHI VIET NAM, S6 6 nim 2017
www.cokhivietnam.vn


http://www.cokhivietnam.vn

NGHIEN CUrU - TRAO BOI

2.2.3. Tinh todn xdy dyng d6 th cén bing lyc
kéo, cong suist va dpng Iyc hoc ctia xe

a) D6 thi cin béing bre kéo

Luc kéo tlep t'uyen & banh xe chi d6ng
duoc sit dung dé khic phuc cac lye cin sau;
Lyc can lén doc, luc can lin, luc can khéng
khi, Iirc cén quan tinh, lge can kéo mode.

L o g 10 £t 0 4

Lyc kéo tiép tuyén & banh xe chi dong Hinh 7. D6 thi cn bdng hee kéo
img véi tay 56 thir i duoc x4¢ dinh bang cong cHa xe chita chdy rimg
thire:
Dé xiy dyng db thi ta chéip nhan mét sd
B - M, i, iyn gia thiét sau:
T

- Hiéu suét hé théng truyén Iyc n =
0,89, hé s6 bién dang 18p % = 0,935.

Xe sir dung hop sb co khi 5 chp sb vai
1 56 truyén twong (g ¢ ting s6 la:

Ung véi mdi so vong quay dong co,
xéc dinh duge lue kéo ti€p tuyén & banh xe chi
dong va van toc cia xe théng qua bidu thirc:

Tay 56 1 2 3 4 5 [Chuxe
=ZhA Tish
304, 4, truybn 6,314 | 2,89 (1,64 | 1,00 | 0,724 | 4,5

Két qua x4c dinh Iyc kéo tiép tuyén & banh xe chi dong cia x¢ chita chdy rimg khi c6 ddy
il cac thiét bi chira chay 1&p trén xe:

-Otaysb 1:
n_(vg/ph) 500 800 1100 | 1400 | 1700 | 2000 | 2300 | 2700 | 3000
F.MN 36405 | 37401 | 37650 | 37152 | 35507 | 33929 | 30129 | 26401 | 36405
v (m/s) 0,71 1,14 1,56 199 | 242 | 284 327 3,84 4,27
-Otaysb2:
n_(vg/ph) 500 800 1100 1400 | 1700 | 2000 | 2300 2700 3000
F, () 15871 | 16663 | 17119 | 17233 | 17005 | 16435 | 15530 | 13790 [12084
v (m/s) 1,55 2,49 3,42 4,35 528 | 621 7,15 8,39 9,32
-G tay 56 3:
n, (vg/ph) 500 800 1100 1400 | 1700 | 2000 | 2300 2700 3000
F N) 9007 | 9456 9714 9779 | 9650 | 9327 | 8813 7826 6857
v (m/s) 2,74 4,38 6,02 7,66 9,31 | 1095 | 12,59 14,78 | 1642 &
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-Gtaysb4:
n_{vg/ph) 500 800 1100 1400 | 1700 | 2000 | 2300 2700 | 3000
FE. M) 5492 | 5766 | 5923 5963 | 5884 | 5687 | 5374 4772 | 4181
v (m/s) 4,49 7,18 9,88 12,57 | 1526 | 17,96 | 20,65 | 24,24 | 2693
-6 tay 56 5:
n_(ve/ph) s00 | 800 | 1100 | 1400 | 1700 | 2000 [ 2300 [ 2700 | 3000 ]
F (N) 3976 | 4174 | 4289 4317 | 4260 | 4117 | 3890 3455 | 3027
v (m/s) 6,20 9,92 13,64 | 17,36 | 21,08 | 24,80 | 28,52 | 3348 |3720
) Bé thi cdn bang cong sudt e -
Cong suat ciia dong co phét ra sau khi “' kel s 2

da tién téq di mét phén cho ma sit trong l?é
thdng truyén lwc, phan con lai ding dé khic

phuc cic luc can chuyén déng.

Gid tri méi lién hé gifta cOng suft cia
dong eo N, cong suat kéo cia xe N,, vén toc
cha xe v img voi toc 4 dong co la:

N, =N, {a.iw{
ny

_FEng
= T &
30,4,

n,

=)

N=N.n

-

3
n,] .
==
Ry

V7

YL

/

-
Tot @ epam

Hinh 8. D6 thi cdn bing cong sudt ctia xe chita
chdy rieng da ndng

Bang 2. K#ét qud tinh todn cdc thong s cin bdng cdng sudt cia xe chita chay rimg da ning:

u (vg/ph) | 500 | 800 | 1oo | 1400 | 1700 | 2000 | 2300 | 2700 | 3000
N (kW) | 2466 [41,43| 5852 | 7497 | 89.84 [ 102,16 | 111,00 | 11570 | 11268
N (kW) | 27,71 [4655] 6575 | 8424 | 10094 | 114,79 | 124,72 | 130,00 | 12661
v, ous) | 071 | L14 | 156 199 | 242 [ 284 | 327 | 38 | 427
v (mis) | 155 | 249 | 342 | 335 528 | 621 7,15 839 | 932
v,mis) | 274 [ 438 | 602 | 766 | 931 | 1095 | 1259 | 1478 | 1642
v,(mfs) | 449 | 7.18 | 988 | 12,57 | 1526 | 17.96 | 2065 | 2424 | 2693
v, (mis) | 620 | 992 | 1364 | 1736 | 2108 | 2480 | 2852 | 3348 | 3720
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¢) P thi nhén 14 déng lic hoc Ll L ¥
Khi so sénh tinh chét dong lyc hoc ciia oo
céc loai xe 6 t6 khac nhau va tmg vai edc dicu N
kién lam viéc cua xe & c:élc loai dudng khac H 2 R
nhau, ta sir dung théng sé dic tinh déng luc 3 s
hoo, ky higu D: H R e
AR (M 211 : H i
D’T‘[ P ‘W“]E \\;
Trong d6: W — Hé 6 can khéng khi \
(Ns¥m?), dbi vai xe chita chay rimg W = 3,0 Fa— R a—
Ns?/m? [1]. T
v - Vién tbc chuyén d6ng cua xe (m/s); Hinh 9. D6 thy nkdn 16 déng hec hoc ciia xe chita
G - Trong lugng 6 16 (N), G=170 kN. chay rieng da ndng

Két qua xéc dinh cac thdng s6 nhan t6 ddng lye hoc D cia xe chita chay rimg da nang & img
tay s6 khac nhau:

-Gtaysb 1
[[ D [ 023 | 024 [ 025 | 025
[vowr [ o710 | 104 | 156 | 1,99

025 [ 024 [ 022 [ 020 [ 017 |
242 | 28 | 327 | 384 | 427 |

-Otays62:

D [ o [ o | oin [ o [ o1 [ 011 | o10 [ 009 [ 008 |
[vaws) | 155 | 249 | 342 | 435 | 528 | 621 | 715 | 839 | 932 |
-Otaysé3:

[ D " 006 | 606 | 006 | 006 | 006 | 006 | 086 | 005 | 004 |
[Vaws)y 274 | 438 | 602 | 766 | 931 | 1095 | 12,59 | 1478 | 1642 |
-Otay $6 4:

D | op4 | 004 | 004 | 004 | 005 | 003 | 003 [ 002 | 001 |
viws) | 449 | 708 | 988 | 12,57 | 1526 | 17.96 | 2065 | 2424 | 2693 |
-Gtay 56 5:

[T [ o003 [ 003 [ 003 [ 002 [ 002 | 002 | 00t | 000 [ 000
vemis) | 62 | 992 | 13,64 | 1736 | 21,08 | 248 | 2852 | 3348 | 372 @
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2.2.4. Tinh todn én dink ciia xe

Nhidim xéc dinh tinh én dinh khi xe hoat
ddng trén dbi dc (15 d9) va trén ddi nghiéng
(5 d4), nghién ciiu ¢4 tinh todn cac théng so
6n dinh khi xe dang hoat ddng trén nhing diéu
kién thye 1.

a) Tinh én dinh doc ciia xe

Hinh 10. MG hinh tink todn 6n dinh doc ctia xe

Khi xe chuyén déng 6n dinh lén déc
VOl vdn tée 25 km/h, hé 6 can 1an trén dudng
1am nghiép 12 0,12 [4], khi xe bilat dd thi Z, =
0, do d6:

Gsmah-G.eosal,+ B a+M, =0

Khi d6, goc dbe o dé xe bj 1at db 1a:
a=43 do.

Tuong iy, khi xe chuyén ddng én dinh
xubng dbc véi van tbe 25 km/h, khi xe bi 13t 48
thi Z,= 0, do do:

Gsinah—G.cosal, + B .h+M, =0

Khi d6, goc dbc o dé xe bj 14t dé la:
=56 d.

ISSN 0866 - 7056

b) Tinh 6n dinh ngang cia xe

Hinh 11. M6 hink tinh todn n dink ngang ciia xe

Vi gid tri b, 16m hon gid i b, nén xe
chuyéen ddng thing trén dudng nghiéng ngang &
¢6 xu hudng bi lat qua diém A. Trudmg hap ndy,
taxét xe chuyén ddng trén duong nghiéng ngang
nhu hinh 11 v gée nghiéng B. Bé qua moment
quén tinh ciia cac khéi luong chuyén déng quay,
khi dé géc dbc téi han dé xe bj 13t &6:

tgﬂ=’;—2,ﬁ=31 do

Khi xe chuyén dong thing trén dudng
nghiéng ngang s& ¢ xu hudng bi truot v& béa
phai. Bé qua moment quén tinh cta céc khdi
lugng chuyén dong quay, xe chuyén dong trén
dutng lim nghigp o6 hé s6 bam ngang ¢, bing
0,6, khi d6 goc doc tdi han dé xe bi trugt:

gf=g¢,,p=31dp

Hinh 12. MG hinh tink todn 6n dinh ngang khi xe
quay vong
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Khi xe chuyén dong quay vong voi bén
kinh quay vomg 14 25 m (huémg ngiéng cla mit
dudmg ra xa tin quay vong), dudi tac dung cia
e qu'{m tinh s& lam cho xe cing mdt én dinh.
Géc dbc gidi han xe bi 14t db hodic bj truot khi
chuyén dong véi van the 25 kivh 13

+ Xe bi lit db:

2

gh-—an
tagB, = 7‘?(‘]9); Be
—.b +gh

=21,646

+ Xe bi trugt:

E)

i

g¢,——
taghl, =——f (40); B,= 18,640
E+E

3. KET LUAN

Xe co s¢ xe URAL375 c6 tii trong
cho phép theo thiét ké ciia nha san xuat dugc
sit dyng d& ché tao thanh xe chita chéy rimg
da ndng ¢0 tai trong tang 1én, hoat ddng trén
dudng 1dm nghiép co6 dia hinh phirc tap. N§i
dung nghién ctru di tinh toédn xay dung dudng
dic tinh ngodi cta déng co dé 1am co s¢ nghién
ctru tinh chét dong Iyc hoc, tinh todn tinh én
dinh doc va bn dinh ngang cua xe. Két qua cho
thdy ring, xe dim béo tinh 4n dinh khl hoat
dong trong diéu kién nhw cac thong 56 da cho.
Khi xe chuyén déng trén dudng IAm nghlep
véi tée db 12 25 kmvh, thi xe d&m béo tinh 6n

dinh véi dd déc doc 14 15 d6 va d6 déc ngang
13 5 d§, cho thiy xe chita chdy rimg da ning
hoat déng tét trén dudmg 14m nghi¢p vdi céc
thdng sé ma nha sin xudt d3 dva ra,

Nghién ¢iru 58 duoc mé rong khao sit
d?:y du cde didu kign hoat dbng cla xe, tuong
@ng vdi vige lip dat nhimg thiét bi chira chay
¢6 cong dung nhiéu hon nite, nhim ning cac
hiéu qué chita chdy rimg ciing nhu tinh ning
6n dinh cua xe.%
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