NGHIEN CUU - TRAO DOI

XAY DUNG MO HiNH, KHAO SAT DAO DONG XE TANG T54B TAI
CAC VI TRi LAM VIEC CUA KiP XE — XAC DINH VI TRi CO GIA TRI
GIA TOC DAO DONG LON NHAT

MODELING, INVESTIGATE VIBRATION OF T54B TANK AT CREW'S SEATS -
FINDING WHERE HAS HIGHEST ACCELERATION

Pham Hoang Minh!, Vii Dirc Lap?, Nguyén Anh Tuén?
'Vién K¥ thuat Co gidi Quan sy, Téng cuc K¥ thuat
?K23, Hoc vién K¥ thuat Quan sy
3Cuc Ky thuat, Binh ching Tang Thiét giap

TOM TAT

Bai bdo mé ta qud trinh xdy dwng mé hinh khdo sdt dao déng xe tang T54B khi xét dén anh
hwéng ciia dai xich dén hanh trinh ciia cdc banh ty gan nhau. Trén co sé mé hinh dd xdy duwng, tién
hanh khao sat dao dong cua than xe khi co dong qua nhitng dia hinh dwoc xac dinh la khdc nghiét,
c6 nguy co gy nguy hiém, chan thwong doi véi thanh vién kip xe. Nhom tdc gia da khdo sdt gia toc
dao déng thang dirng I6n nhat (Gia toc max) va gid tri binh phirong trung binh gia téc dao dong
thang dimg (RMS) ciia than xe tai cdc vi tri céng tac cia kip xe gom: trong tim xe, chi huy xe, ldi
xe, phdo thi, nap dan. Qua két qud khdo sat, nhém tac gia xdac dinh dwoe vi tri “nguy hiém”, ¢é
gia toc 1om nhdt, ¢é khd ndng gdy chdn thwong I6n nhat trén xe la vi tri cia ldi xe. M6 hinh dd xdy
dung con cé thé dwoc sir dung trong viéc khdo sdt hiéu qud cia giai phdp cdch ly dao dong tir than
xe truyén 1én nguoi ldi qua ghé 1di, giam thiéu dnh hwong xdu dén nguwoi ldi.

Tw khéa: Dao dong xe tang, Banh ty; Dai xich
ABSTRACT

The article describes the process of building a simulation model of T54B tank's oscillation,
inwhich considering the influence of the track-chain on the near sprokets. With model, the authors
conducted a survey of the body's vibrations when maneuvering through the terrain that was
determined to be harsh, potentially causing danger and injury to crew members. We has investigated
the maximum vertical vibration acceleration and the mean squared value of vertical vibration
acceleration (RMS) of the vehicle body at working positions of the crew including: center of gravity
vehicle, vehicle commander, driver, gunner, loader. Through the survey results, we determined that
the "dangerous" position with the greatest acceleration and the greatest likelihood of causing injury
on the vehicle was the driver's position. The simulation model can also be used to investigate the
effectiveness of the solution for isolating vibrations from the body of the vehicle transmitted to the
driver through the driver's seat, in order to minimize adverse effects on the driver.

Keywords: Tank; Isolation; Simulation, Road wheels,; Track-pad.
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1. PAT VAN PE

Viéc khao sat dao dong cua xe xich tde
d6 cao ndi chung, xe ting noi riéng 1a rt can
thiét dé dam bao an toan va hiéu suét hoat dong
cua xe. Khi xe xich di chuyén véi toe do cao,
cac yéu té nhu dia hinh, duong bi hu hong va
tai trong s& gy ra cac dao dong trong hé thong
treo xe. Dé giam thiéu cac dao dong nay va dam
bao an toan cho nguoi lai va hanh khach, cac
nha san xuét thuong thuc hién cac bai kiém tra
va thtr nghiém dao dong trén cac bd phan cua xe.
Céc bai kiém tra nay co thé bao gdbm do ludng
rung dong, danh gia do bén va tdi uu hoa thiét
ké cua hé thong treo xe. Ngoai ra, viéc khao sat
dao dong ciing gitp cai thién hiéu suat cia xe.
Nhimg thay doi nhé trong thiét k& va vat liéu
ctia hé thong treo xe co thé cai thién dang ké kha
nang van hanh va ting d6 bén cua xe.

Trong hau hét cac nghién ctru vé dao
dong xe xich toc d6 cao ndi chung, xe ting néi
riéng, cac nha khoa hoc tap trung xem xét dao
dong tai vi tri trong tdm, sir dung két qua do dé
tinh toan dua ra phuong an, giai phap k¥ thuat
dé 1am ém diu chuyén dong cia xe ting, ning
cao do chinh xéac cua vii khi lap trén xe [2],[4],
[8]. Tuy nhién, van dé& dao dong tai cac vi tri
cua kip xe hay cua cum vii khi, trang bi quan
trong can cach ly va giam thiéu anh huong cua
dao dong van chua dugc quan tim diing muc,
didc biét 1a van dé strc khoé cua kip 1ai. Qua mot
s6 tai lidu [1], [9], cac tac gia déu khang dinh
diéu kién lam viéc trong mdi trudng rung xoc,
dao dong 16n c6 anh hudng dén sic khoé cua
kip xe.

Viéc xac dinh cac gia tri dao dong tai
cac vi tri lam viéc trén xe tang 1a mot van dé
khé phtrc tap va tén kém khi thuc hién rat nhidu
thi nghiém trén xe. Can phai xy dung mot mo
hinh mo6 phong dao dong cua xe tang vdi cac
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dau vao cé thé thay ddi dugc, mo ta gan ding
dap ung dong luc hoc cua xe tang khi co dong
qua cac vt can trong qui trinh huan luyén
chién dau. Véi mo hinh mé phong di duoc
kiém chimg d6 chinh xac vé két qua tinh toan
so voi dap ung than xe (hoac céc vi tri khac trén
xe), cac nha khoa hoc cé thé dua ra cac bai toan
gan véi diéu kién hoat dong binh thudong cua
xe, khao sat dap tng vé dong hoc, luc hoc dé
c6 thé dua ra cac giai phap t6i uu hoa két cau,
thong s6 hé thong treo hodc cac giai phap cach
ly va giam thiéu anh hudng tir dao dong clia xe
1én nguoi, phuong tién, vii khi trén xe.

Trong pham vi bai viét ndy, ching toi
st dung mgt mo hinh mé phong dao dong cua
xe ting T54B c6 xét dén anh huong cua dai
xich 1én hanh trinh cac banh ty 1an can voi dau
vao 1a diéu kién mit duong, tham s6 két cau hé
thong treo..., tién hanh khao sat su khac biét
vé gia tri gia téc binh phuong trung binh, gia
tri gia tbc 16n nhat tai cac vi tri cia mot kip xe
trong huén luyén chién dau, tir d6 xac dinh vi
tri c6 cac gia tri nay 16n nhat.

2. MO HINH KHAO SAT DAO PONG
XE TANG KHI XET PEN ANH HUONG
CUA DAI XiCH LEN HANH TRINH CAC
BANH TY LAN CAN
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Hinh 1a) Mo hinh khao sat dao dong xe tang T54B
6 xét dén anh hwong cia dai xich dén hanh trinh
cdc banh ty lan can théng qua thanh lién két dan hoi;
1b) M6 ta lién két dan héi véi hé s6 dan héi k,

gitta hai banh 1y ké nhau
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V6i mot sb gia thiét co ban: dai xich 1a
dai mém khong dan, khdi luong dai xich dugc
chia déu va quy déu vé trong tdm cac banh ty,
thong sd hé thong treo 1a tuyén tinh, bo qua
dao dong lic ngang va dao dong cuc bo cua dai
xich... nhéom tac gia da xay dung hé phuong
trinh vi phan mo ta dao dong cua xe tang T54B
v6i ddu vao 1a cac tham s6 thé hién bién dang
mat duong, két cau cua hé théng treo...
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Hinh 2. Hé phuong trinh vi phdn mo td dao dong
cua xe tang T54B

M6 hinh md phéng dao dong xe ting
T54B la mdt chuong trinh duogc xay dung trong
mdi truong MatLAB-Simulink nhim giai hé
phuong trinh vi phan m6 ta chuyén dong da xay
dung duogc. Két qua dau ra cua bai toan 1a gia
tri gia toc dao dong theo phuong thing dung
tai cac vi tri lam viéc cua kip xe theo thoi gian.
Tir két qua nay, chung ta c6 thé tinh toan, dua
ra cac gia trj vé gia tbc binh phuwong trung binh,
van tdc, dich chuyén tai cac vi tri d6 dé so sanh,
tinh toan, nghién cuu...

3.KHAO SAT DAO PONG CUA XE TANG
T54B TAI CAC VI TRi CUA KiP LAI

Trong pham vi bai viét nay, chang t6i
tap trung khao sat hai loai diéu kién duong dic
trung cho tai bai huén luyén lai thuc té va duoc
danh gia 1a rat khac nghiét, c6 anh huong ro rét
dén strc khoé ctia kip 14i... 1a vach hut va duong
sin thuc té, hay “luon séng”.

Vach hut la doan duong c6 chudng ngai
vat dang véach thang dung. Tuy theo huong tlep
can cua xe tang: khi xe di chuyén tir nén thip
1én nén cao, ta goi la vuot Vach du’ng, nguoc
lai, xe di chuyén tir nén cao xuéng nén thip ta
goi la vuot vach hut. Quy cach ctiia doan duong
qua vach dung, vach hut duogc thé hién nhu sau:

4| 08m
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Hinh 3. M6 ta doan dwong vach hut co chiéu cao
la 0,6m

boan duong “luon séng”: Trén thuc
té tai bai lai Trudong Trung cip K§ thuat Tang
Thiét giap, qua khao sat, do dac, chung t6i nhan
thidy doan duong ndy c6 bién dang gan dang
sin, gdm 04 chu ky sin lién tiép véi bién do va
budc song thay d6i. Cu thé nhu sau:

Bang 1. Thong 56 todn hoc doan dwong “luon
song gan sin”’

TT Thir tu sélj;"’i;] Bii‘;?‘:”
1 Poan sin thi 1 6 0,1
2 DPoan sin thir 11 15 0,2
3 | Doan sin thir 111 8 0,3
4 | Doan sin thu IV 10 0,4
em __ t5m S U

Hinh 4. Minh hoa bién dang doan duwong
“luon song”

Vé6i loai dudong “vach hut”, lan luot
thay ddi van toc khao sat va chiéu cao véach hut,
ta c6 thé thiy su thay ddi gid tri gia toc 16n nhat,
binh phuong trung binh gia téc tai cac vi tri trén
xe nhu sau:
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S0 SANH GIA TR] GIA TOCLUN NHAT TAI CAC V) TRI CONG TACTREN XE TANG T548 VG1L041
DUGNG VACH HUT [m/s*2]
Viin e ko it 3 ko
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Hinh 5. Tong hop gid tri gia toc I6n nhat tai cac vi

tri cong tdc khi thay doi chiéu cao vach hut
(h=0,2;04,; 0,6m); van téc khdo sat v = 3 km/h

S0 SANH GIA TR] RMS TAI CAC V] TRI CONG TAC TREN XE TANG T34B
VI LOAI DUGNG VACH HVT [mis*2)
Tdc 40 Ko sit: Homk

==lF0lm S-b0dm —-be0ém

049453 049690 250390 049665 045665
a13102 033126 033590 03310 033110
16551 018583 2167 016555 016555

T trong tim Vit chi hay Vitri lixe Vi tri nap dan Vitri phdo thi

Hinh 6. Tong hop gid tri binh phirong trung binh

gia toc (RMS) tai cdc vi tri cong tac khi thay doi

chiéu cao véach hut (h = 0,2; 0,4; 0,6m); vén toc
khao satv = 3 km/h

sus.mm'mmmcm NHATTAI CAC V] TR CONG TAC TREN XE TANG TS48
GILOAT BUGNG VACH HUT [m/s*)
Vi e Hiia sd: § b
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Hinh 7. Tong hop gid tri gia toc 1ém nhat khi thay
doi chiéu cao vach hut (h = 0,2, 0,4, 0,6m) voi vin

téc khdo satv = 5 km/h

SO SANH GIA TR] msulcac V] TRI CONG TAC TREN XE TANG T54B
VOILOAT DUGNG VACH HYT [ms*7)
Van e ko sir: Skl
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Hinh 8. Tong hop gid tri binh phiong trung binh
gia toc (RMS) khi thay doi chiéu cao vach hut (h =
0,2; 0,4, 0,6m),; voi van toc khao sat v = 5 km/h

Véi doan duong “lugn séng”, ta da gia

thiét bién dang mat duong 1a dang sin véi bude
(')ng, bién d6 xac dinh trong bang 1, tham s6
dau vao can thay ddi dé khao sat dao dong, dap
g dong luc hoc ctia than xe 14 van tdc chuyén
dong. Qua thuc té hoat dong huén luyén lai tai
Truong Trung cap Ky thuat Tiang Thiét giap,
Bo Tu lénh Tang Thiét gidp, ching ti chon sir
dung 03 gia trj van toc khao sat 1an luot [a v =
15 kmv/h, 20 km/h, 30km/h. Két qua khao sat

nhu sau:

SO SANH GLA TRI GIA TOC LON NHAT TAT CAC VI TRi CONG TAC TREN XE TANG T54B VOI LOAI
DUUING "LUGN SONG® [ms2)

—o=v-15kmh ~S-v-20kmd —a—v-30kmh
0.24507
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Tai trong tm Vi tri chi buy Vi e Vi wri nap dan Vi tri phibo thid

S0 SANH GLA TR BINH PHUONG TRUNG RINH GIATOC TAI CAC V] TRI CONG TAC TREN XE
TANG THB VOI LOAI DUGNG "LUGN SONG” [m/s"2]
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Hinh 9. So sanh gid tri [6n nhdt va gid tri binh
phirong trung binh gia toc dao déng tai cdc vi
tri lam viéc trén xe tang T54B trén duong “luon
séng” khi thay doi van téc khdo sat
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* Nhdn xét:

- Gia tdc dao dong thang dimg 16n nhat
tai cac vi tri trén xe ting T54B khi chuyén
dong qua cac loai dia hinh khac nhau vé co ban
khong sai khac nhiéu nhung tai vi tri ciia 14i xe
thudng c6 gia tri 16n nhét (hinh 5, 7, 9);

- Binh phuong trung binh gia téc dao
dong thang dung tai vi tri 1ai xe luén 16n nhat
véi cac gia tri van toc khao sat (hinh 6, 8, 9);

4. KET LUAN

Bang mé hinh dd xay dung, ta ¢ thé

khao sat dugc dao dong tai moi vi tri trén xe
(trén mo hinh phang), qua dé so bd xac dinh vi
tri co cac gia tri gia toc 10n nhét, binh phuong
trung binh gia toc dao dong thang dimg 1a 16n
nhat, ta c¢6 thé coi day 1a vi tri “nguy hiém”. Sau
khi x4c dinh dwoc vi tri nguy hiém, ta c6 thé
nghién ctru dua ra giai phap cach ly dao dong,
lam giam tac dong cta dao dong dén nguoi va
trang bi trén xe.
Ciing bang m6 hinh da xay dung, chung ta c6
thé thay ddi cac tham sb do cimg, do can giam
chan cua két cdu cach ly dao dong dé khao sat
hiéu qua cach ly dao dong (kha niang “cit dinh”
gia tri gia téc 16n nhat)... trong cac loai diéu
kién duong da xay dung. <
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