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TOM TAT 

Xe chUa chdy rimg da ndng gom tap hap cdc thiet bi chica chdy rimg nhu mdy bam nuac dp 
lyre cao, mdy cdt cdy tgo hdnh lang cdch ly ddm chdy, mdy hiit chdn khong vd thoi gio van toe cao, 
mdy cuoc ddt phun cdt dap tdt ddm chdy duac lap tren xe casa URAL375 ba cdu chu dgng. Viec 
nghien ctiu cdu tnic vd tinh todn kiem nghiem thong so dgng luc hgc nhdm dua ra gidi phdp thiit 
kephii hap giUa cdc thiit hi chUa chdy vd xe 6 to ca sa. 

Bdi bdo trinh bdy cdc kit qud phdn tich cdu true vd tinh todn Mem nghiim thong so dgng luc 
hgc xe chita chdy rimg da ndng. Kit qud da xdc dmh dugc tinh on dinh ciia xe tren duang ldm nghiep, 
img vol cdc toe do vd do doc khdc nhau. Kit qud nghien cuu ldm ca sa khoa hgc di toi uu hod kit cdu 
xe chira chdy rimg da ndng phuc vu cho viec phdn tich cdc tdi trgng tdc dung len khung xe. 

Tir khoa: Dgng luc hgc xe chira chdy rimg da ndng; Toi ieu hod kit cdu xe; On dinh cua xe. 

ABSTRACT 

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

ISSN 0866 - 7056 

TAP CHI CO KHf V I £ T NAM, Sd 6 nam 2017 

www.cokhivietnam.vn 

http://www.cokhivietnam.vn


NGHIEN CLTU-TRAODOI 

1. M O D A U 

Theo thdng kfi, Viet Nam cd khoang 
gan 10 trieu ha rimg tu nhien va rung trdng, 
vao mua khd hang nam nguy ca chay rimg 
rat cao, thudng xay ra hang nghin vu chay 
rung, gay thifit hai ldn vfi kmh tfi, pha buy 
mdi trudng sinh thai cua dat nudc. Bifin phap 
chiia chay riing thfing thudng la dung cac thifit 
bi thd so nhu canh cay, cudc xeng nen hieu 
qua chua chay ning khdng cao. Xe chira chay 
rimg da nang la mgt loai thifit bi tich hgp nhifiu 
cdng nang chua chay rung gdm; Cat cay, lam 
sach cd rac, md dudng tao hanh lang each ly 
dam chay; phun nudc chua chay cd viing phun 
rgng; tao sue gid cd ap suat cao phun vao dam 
chay; sir dgng dat cat tai chd dap tat dam chay. 
Xe dugc thifit kfi tren co sd xe URAL375, la 
loai xe cd ba cSu chu ddng dugc sir dung chii 
yeu trong ITnh vuc quan su. Hinh dang xe co sd 
va xe chira chay riing da nang nfiu tren hinh 1. 

2. NOI DUNG NGHlfeN CUtJ 

2.1. Phan tich cau true xe chva chdy rimg 
da nang 

Cac cum thifit bi chira chay dugc thiet 
kfi, chfi tao va lap tren xe sat xi co sd. Cac cum 
thifit bl chinh gfim cd, hinh 2: 

1) Xe CO sd sd 1, cac can chii ddng trudc s6 
2 (can sd 1), cau chu ddng sau trfin sfi 3 
(cau sd 2) va cau chii dgng sau dudi sfi 4 
(cau sd 3); 

2) Thifit bi bom nudc, thimg chiia nudc ciiu 
hda sd 5 va vdi phun nudc sd 6; 

3) Thiet bi cat cSy, lam sach cd rac, md 
dudng tao hanh lang each ly dam chiy 
sd 7; 

4) Thifit bi lam sach cd rac tren dudng so 8; 
5) Thiet bi tao cat phim chiia chay sd 9. 

b) Xe chUa chdy rimg da ndng 
Hinh 1. Xe chiia chdy rimg da ndng 

® © © ® © ® 

Hinh 2. Tdng the xe chUa chdy rimg vd cdc thong 
so ky thugt chinh 

Thdng sd ky thuat co ban cua xe: 

- Trgng lugng ban than xe: 5.800 kg; 
- Trong luong d td khi chd day nudc: 17.330 

- Khoi lugng phan bd cau trudc: G, = 6920 kg; 
- Khdi lugng phan bd cau sau: G^ = 10410 kg; 
- Chieu dai co sd ciia xe: L = 4,225 m; 
- Chieu rdng co sd ciia xe: b = 2,01 m; 
- Cdng suat ddng co: 180 HP/2700 vg/ph; 
- Ky hifiu banh xe: 8.25 - 16; 
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- Tdc do di chuyfin trfin dudng lam nghiep: 25 
km/h; 

~ Do ddc dgc xe boat dgng: 15°, dd ddc ngang: 
5°; 
- Tdc do cat cay lam bang tring: 10 km/h; 
- Tdc do dap lua: 12 m/phiit; 
- Dung tich bmh chiia nudc: 5,1 m'; 
- Luu lugng quat gid chira chay: 104 mVphiit; 
- Khdi lugng dat cat phun vao dam chay: 45 
kg/phiit. 

Nguyen ly Iam vific ciia xe chira chay rung: 

Thifit bi cat cay, lam sach cd rac, md 
dudng tao hanh lang each ly dam chay dugc 
lap d phia trudc dau xe, cd the nang len ha 
xudng, tifin ra phia trudc bang xylanh thuy 
lire va dugc difiu khifin bdi ngudi lai ngdi trfin 
budng lai. Thifit bj lam sach cd rac trfin dudng 
dugc lap d phia sau xe bing khdp quay, thifit bi 
nay boat dgng theo nguyen tac dang biia. Thiet 
bi tao cat phun chira chay dugc lap d gam xe, 
dao cat boat dgng theo nguyfin ly cat dat dang 
biia, dat dugc cac dau biia cat dat va dap nhd 
thanh cac hat cat va tung lfin budng hiit, tir dd 
cat dugc hiit lfin theo dudng dng, bom thdi thoi 
cat di ra dng va dugc phun vao dam chay. Thifit 
bi bom nudc, thung chiia nudc ciiu hda va vdi 
phun nudc dugc lap trfin thung chiia nudc, 
bom nudc hut nudc dudi ao hd hoac sdng sudi 
vao trong thiing chiia, khi chira chay bom nudc 
hiit nudc trong thimg chiia day ra vdi phun va 
phun vao dam chay. Dfi tang luu lugng thiing 
chua nudc ta cd the su dung cac bfi trung gian 
ndi tli ao ho tdi xe, khoang each tdi 500 met. 

2.2. Tinh to^n mot so thong so dgng luc hoc 
ciiaxe 

2.2.1. Xac dinh toa do trgng tam cua xe 

Hinh 3. Sa do xdc dinh tog dp trpng tdm xe theo 
chiiu doc 

Toa do trgng tam xe theo chieu dgc khi 
xe chd day tai nhu sau: 

- Khoang each tu trgng tam xe dfin tam 

/ , = ^ Z , 1 , = 2,538 m. 

- Khoang each tu trgng tam xe dfin tam 

/ ^ A i , 1 2 = l , 6 8 7 m 
G 

Dfi xac dinh chifiu cao trgng tam xe 
chua chay rimg, tien hanh nang cau trudc lfin 
mdt do cao la h i , xe lech so vdi mat dudng gdc 
a = 9°khi xe d^y tai [3]. 

Hinh 4. Sa do xdc dinh tpa dp trpng tdm xe theo 
chiiu cao 

Trudng hgp nang cau trudc xe lfin mdt 
do cao la h,, cd cac thdng sd ky thuat sau: '^ 
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- Khdi lugng phan bd cau trudc: 6172 kg. 
- Khoi lugng phan bd cau sau: 11158 kg. 
- Chieu cao uong tam xe la: 

h ^ hj +(d+r).cosa 

[- 2[Lcosa+ Mljcosa- Zisina.dcosa] 
Msina 

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

LLLL TTI 

r 
Hinh 5. Sa do xdc dinh tog dp trpng tdm xe Iheo 

chieu ngang 

Toa do trgng tam xe theo chifiu ngang 
khi xe chd dSy tai [3] nhu sau: 

- Khfii lugng phan bd bfin trai xe: 8430 kg. 
- Khdi lugng phan bd ben phai xe: 8900 kg. 
- Khoang each tii tam xe dfin tam banh trai: 

Z„h-b 
^ 1,03 m. 

- Khoang each tir tam xe den tam banh phai: 

; , - : ? 2 ^ , b = 0,98 m. 
2 G ^ 

2.2.2. Tinh todn xdy dipig dir&ng dcic tinh tdc 
dg ngodi cua dgng cff 

Dudng dac tinh tdc dp ngo^i cua dong 
CO dugc xay dung nhd cdng thuc thuc nghifim 
ciia S.R.Lay Decman: 

N=N\a.^+b (kW) 

Xe CO sd Ural 375 su dgng ddng co 
xang Zil-375 YA V8, theo [1] cd a = b = c = 
1. Tu dd xac dinh dugc cdng suat cua dgng ccr 
ling vdi timg tdc do ddng ca khac nhau. 

Cd cac gia tri N^ v^ n̂  cd thfi xac dinh 
cac gia tri moment xoan M^ cua ddng co theo 
cdng thlic: 

' l,047.n^ 
(N.m) 

Hinh 6. Bo thi ddc tinh ngodi cua ddng co 
Zil-375 YA V8 

Bdng 1. Cdc gid tri tinh lodn ddc tinh ngodi cda dpng ca: 

n, (vg/ph) 

N_(kW) 

M, (Nm) 

500 

27,7 

529,3 

800 

46,5 

555,7 

1100 

65,7 

570,9 

1400 

84,2 

574,7 

1700 

100,9 

567,1 

2000 

114,8 

548,1 

2300 

124,7 

517,9 

2700 

130 

459,9 

3000 

126,6 

403 
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2.2.3. Tinh toan xdy dipig dd thi can bang luc 
keo, cdng sudt vd dgng Ivrc hoc cua xe 

a) Do thi cdn bdng li^c keo 

Luc keo tiep tuyen d banh xe chu dgng 
dugc su dung dfi khac phuc cac luc can sau: 
Luc can len ddc, lyc can lan, luc can khdng 
khi, luc can quan tinh, luc can keo mode. 

Luc keo tiep tuyfin d banh xe chu dfing 
ling vdi tay sd thii i dugc xac dinh b5ng cdng 
thlic: 

„ M^.i..i..n 

Hinh 7. Dd thf cdn bdng luc keo 
Clia xe chua chdy rimg 

Dfi xay dung dd thi ta chap nhan mdt sd 
a thiet sau: 

Ung vdi mdi sd vdng quay ddng co, 
xac dinh dugc luc keo tifip tuyfin d banh xe chii 
ddng va van toe ciia xe thdng qua bifiu thiic: 

_ n:.n^.r^ 

" 3 O 4 T 

- Hieu suit he thdng truyfin lgc T| = 
0,89, he so bien dang l6p X = 0,935. 

Xe su dung hop sd co khi 5 cap sd vdi 
ti so truyfin tuong iing 0 timg so la: 

Tay so 

Tiso 
truyln 

1 

6,314 

2 

2,89 

3 

1,64 

4 

1,00 

5 

0,724 

Ciuxe 

4,5 

Ket qua xac dinh luc keo tiep tuyfin d banh xe chii ddng cua xe chira chay rimg khi cd day 
dli cac thiet bi chua chay lap tren xe: 

- 6 tay sd 1: 

n, (vg/ph) 

FwCN) 

V (m/s) 

500 

36405 

0,71 

800 

37401 

1,14 

1100 

37650 

1,56 

1400 

37152 

1,99 

1700 

35907 

2,42 

2000 

33929 

2,84 

2300 

30129 

3,27 

2700 

26401 

3,84 

3000 

36405 

4,27 

- Ci tay s6 2: 

n, (vg/ph) 

F.(N) 

v (m/s) 

500 

15871 

1,55 

800 

16663 

2,49 

1100 

17119 

3,42 

1400 

17233 

4,35 

1700 

17005 

5,28 

2000 

16435 

6,21 

2300 

15530 

7,15 

2700 

13790 

8,39 

3000 

12084 

9,32 

-CJ tay sdS: 

n, (vg/ph) 

F.(N) 

V (m/s) 

500 

9007 

2,74 

800 

9456 

4,38 

1100 

9714 

6,02 

1400 

9779 

7,66 

1700 

9650 

9,31 

2000 

9327 

10,95 

2300 

8813 

12,59 

2700 

7826 

14,78 

3000 

6857 

16,42 
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- C( tay so 4: 

n, (vg/ph) 

F.(N) 

v(m/s) 

500 

5492 

4,49 

800 

5766 

7,18 

UOO 

5923 

9,88 

1400 

5963 

12,57 

1700 

5884 

15,26 

2000 

5687 

17,96 

2300 

5374 

20,65 

2700 

4772 

24,24 

3000 

4181 

26,93 

- (y tay so 5: 

n, (vg/ph) 

F,(N) 

v(m/s) 

500 

3976 

6,20 

800 

4174 

9,92 

1100 

4289 

13,64 

1400 

4317 

17,36 

1700 

4260 

21,08 

2000 

4117 

24,80 

2300 

3890 

28,52 

2700 

3455 

33,48 

3000 

3027 

37,20 

b) Do thi cdn bdng cong sudt 

Cdng suat ciia dgng co phat ra sau khi 

da tieu tdn di mdt phan cho ma sat trong he 

thdng truyen luc, phan cdn lai dung de khac 

phuc cac luc can chuyen dgng. 

Gia tri mdi lifin he giiia cdng suat cua 

dgng CO N^, cdng suat keo cua xe N .̂, van tdc 

cua xe V img vdi tdc do dgng co la: 

-fel 
^ ; N^ = N^.r} 

Htnh 8. Do thi cdn bang cong sudt cua xe chiit 

chdy rimg da ndng 

Bdng 2. Kit qud tinh todn cdc thong sd cdn bdng cong sudt cua xe chUa chdy rimg da ndng: 

1, (vg/ph) 

N,(kW) 

N,(kW) 

Vj (m/s) 

Vj (m/s) 

Vj (m/s) 

v^ (m/s) 

Vj (m/s) 

500 

24,66 

27,71 

0,71 

1,55 

2,74 

4,49 

6,20 

800 

41,43 

46,55 

1,14 

2,49 

4,38 

7,18 

9,92 

1100 

58,52 

65,75 

1,56 

3,42 

6,02 

9,88 

13,64 

1400 

74,97 

84,24 

1,99 

4,35 

7,66 

12,57 

17,36 

1700 

89,84 

100,94 

2,42 

5,28 

9,31 

15,26 

21,08 

2000 

102,16 

114,79 

2,84 

6,21 

10,95 

17,96 

24,80 

2300 

111,00 

124,72 

3,27 

7,15 

12,59 

20,65 

28,52 

2700 

115,70 

130,00 

3,84 

8,39 

14,78 

24,24 

33,48 

3000 

112,68 

126,61 

4,27 

9,32 

16,42 

26,93 

37,20 
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NGHIEN CLTU-TRAO D 6 | 

c) Do thi nhdn to dgng luc hgc 

Khi so sanh tinh chat dgng l\rc hgc ciia 
cac loai xe d td khac nhau va iing vdi cac difiu 
kifin lira vific ciia xe d cac loai dudng khac 
nhau, ta su dung thdng sd dac tinh ddng lgc 
hgc, ky hieu D: 

^<^--'] 
Trong dd: W - He sd can khdng khi 

(NsVm^), ddi vdi xe chiia chay riing W = 3,0 
NsVm= [1]. 

V - Van tdc chuyfin dgng ciia xe (m/s); 
G - Trgng lugng d td (N), G = 170 kN. 

1 
3 

s 
i 

-

Dl 

\ 

"iNv,.^! 
l^^S'^Ss^ \ 

Hinh 9. Do thi nhdn td dpng lire hpc cda xe chira 
chdy rung da nang 

Kfit qua xac dinh cac thdng sd nhan td ddng luc hgc D ciia xe chua chay rung da nang d tiing 

tay sd khac nhau: 

- d tuy so 

D 

V (m/s) 

1: 

0,23 
0,71 

0,24 

1,14 

0,25 

1,56 

0,25 

1,99 
0,25 
2,42 

0,24 
2,84 

0,22 

3,27 

0,20 
3,84 

0,17 
4,27 

- (J tay so 

D 

V (m/s) 

2: 

0,10 
1,55 

0,11 

2,49 

0,11 
3,42 

0,11 
4,35 

0,11 
5,28 

0,11 
6,21 

0,10 
7,15 

0,09 
8,39 

0,08 
9,32 

- 6 t a y sd 3: 

D 

V (m/s) 
0,06 
2,74 

0,06 

4,38 

0,06 
6,02 

0,06 
7,66 

0,06 

9,31 

0,06 
10,95 

0,06 

12,59 

0,05 
14,78 

0,04 
16,42 

- (3 tay s6 4: 

D 

V (m/s) 

0,04 

4,49 

0,04 

7,18 

0,04 
9,88 

0,04 

12,57 

0,03 
15,26 

0,03 

17,96 

0,03 
20,65 

0,02 

24,24 

0,01 

26,93 

- (J tay so 5: 

0,03 0,03 0,03 0,02 0,02 0,02 0,01 0,00 0,00 

V (m/s) 6,2 9,92 I 13,64 | 17,36 2 28,52 33,48 37.2 CB-
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2.2.4. Tinh todn on dinh cUa xe 

Nham xac dinh tinh dn dinh khi xe boat 
ddng trfin dfii dfic (15 do) va trfin ddi nghifing 
(5 do), nghien ciiu da tmh toan cac thdng sd 
dn dinh khi xe dang hoat ddng tren nhung dieu 
kien thuc tfi. 

a) Tinh on dinh dgc cua xe 

Hinh 10. Mo hinh tinh todn on dinh dgc ctia xe 

Khi xe chuyen dgng dn dinh lfin ddc 
vdi van tdc 25 km/h, he sd can lan trfin dudng 
lam nghifip la 0,12 [4], khi xe bi lat dd thi Z, = 
0, do dd: 

G.sma.h-G.cosa.l2+P^.h + M^ =0 

Khi dd, gdc ddc a dfi xe bi lat do la: 
a = 43 do. 

Tuong tu, khi xe chuyfin dgng dn djnh 
xudng ddc vdi van tdc 25 km/h, khi xe bi lat dd 
thi Z2=0, dodd: 

G. sin a.h - G. cos a.1-^ +P^.h-^-M^=0 

Khi dd, gdc ddc a de xe bi lat dd la: 
a = 56 do. 

) Tinh on dinh ngang cua xe 

Hinh 11. Mo hinh tinh todn on dinh ngang cda xe 

Vi gia tri b, ldn hon gia tri b^ nfin xe 
chuyfin dgng thang trfin dudng nghifing ngang se 
cd xu huong bi lat qua difim A. Trudng hgp nay, 
ta xet xe chuyfin ddng trfin dudng nghieng ngang 
nhu Wnh 11 vdi gdc nghifing p. Bd qua moment 
quan tmh cua cac khoi lugng chuyfin ddng quay, 
khi dd gdc ddc tdi han dfi xe bi lat dd: 

h 
Khi xe chuyfin ddng thang trfin dudng 

nghifing ngang se cd xu hudng bi trugt ve ben 
phai. Bd qua moment quan tinh cua cac khfii 
lugng chuyfin ddng quay, xe chuyfin dgng tren 
dudng lam nghiep cd he sfi bam ngang ip bang 
0,6, khi dd gdc ddc tdi han dfi xe hi trugt: 

Hinh 12. Md hinh tinh todn on dinh ngang khixe 
quay vong 
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Khi xe chuyen dOng quay vdng vdi ban 
kinh quay vdng la 25 m (hudng ngifing ciia mat 
dudng ra xa tam quay vdng), dudi tac dung ciia 
iuc quan tinh se lam cho xe cang mat dn dinh. 
Gdc ddc gidi ban xe bi lat dd hoac bi trugt khi 
chuyfin ddng vdi van tdc 25 km/h la: 

+ Xe bi lat dd: 

g.b^-—.h 
R (dd); p, =21,6dd 

^g.h 

dinh vdi dd ddc dgc la 15 do va do ddc ngang 
la 5 do, cho thay xe chiia chay rimg da nang 
boat ddng tdt tren dudng lam nghifip vdi cac 
thdng sd ma nha san xuat da dua ra. 

Nghifin ciiu se dugc md rgng khao sat 
day dii cac difiu kifin boat dgng cua xe, tucmg 
ling vdi viec lap dat nhiing thifit bi chiia chay 
cd cdng dung nhifiu ban nira, nham nang cao 
hifiu qua chiia chay rung ciing nhu tuih nang 
dn dinh Clia xe.<» 

Ngaynhanbai: 12/6/2017 
Ngay phan bien: 19/6/2017 

tag(3„ = ^' ' ^ (do); p^-18 ,6 do 

Tai lieu tham khao: 

3. KET LUAN 

Xe CO sd xe URAL375 cd tai trgng 
cho phep theo thifit kfi cua nha san xuat dugc 
sit dgng dfi chfi tao thanh xe chira chay riing 
da nang cd tai trgng tang len, boat dgng tren 
dudng lam nghifip cd dia hinb phitc tap. Ngi 
dung nghien ciiu da tinh toan xay dung dudng 
dac tinh ngoai ciia ddng co dfi lam co sd nghien 
ciiu tinh chat dgng luc hgc, tinh toan tinh dn 
dinh dgc va dn dinh ngang ciia xe. Ket qua cho 
thay rang, xe dam bao tinh dn dinh khi hoat 
ddng trong difiu kien nhu cac thdng sd da cho. 
Khi xe chuyfin ddng tren dudng lam nghiep 
vdi tdc do la 25 km/h, thi xe dam bao tinh dn 
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