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TOM TAT

Due dn nghién civu thiét ké, ché tao cdc dong xe thiét gidp méi dé thay thé cdc dong xe cil, lac
hdu da va dang dwoc quan tam ddc biét, trong dé ¢é xe thiét gidp chd quan 8x8. Xe thiét gidp cho
qudn chién dau 8x8 ¢é nhiéu wu diém noi bdt nhuw khd ndang bdao vé, kha nang co dong trén cdc dia
hinh phirc tap, tinh nang théng qua cao, tdi trong chuyén ché 16m, c6 thé thuwc hién nhiéu nhiém vu
ddc thii. Mgt trong nhitng tinh ndng rdt quan trong ciia xe thiét gidp ché quan la kha nang bdo vé
cho thanh vién kip xe va bg binh trong xe, né dwge ddc trung bang chiéu day, chat lrong va két cau
ciia vo gidp. Trong bai bdo ndy, nhém tdc gia trinh bay co sé 1y thuyét va phwong phdp tinh todn
xdc dinh d¢ day vo gidp tai tat cd cdc vi tri trén xe thiét gidp ché qudn chién dau 8x8 san xudt tai
Viet Nam.

Tir khéa: Xe thiét gidp ché quan; Kha nang bdo vé; Vo gidp.
ABSTRACT

Projects on researching, designing, and manufacturing new armored vehicle models to
replace outdated ones have been receiving significant attention, particularly the 8x8 armored
personnel carrier. The 8x8 armored personnel carrier has many outstanding features such as
protection capability, mobility on complex terrains, high ability to overcome obstacles, large
payload capacity, and the ability to perform various specialized tasks. One crucial feature of the
armored personnel carrier is the ability to protect members in the vehicle, which is characterized
by the thickness, quality and structure of the armor plating. In this article, the authors present
the theoretical basis and calculation methods for determining the armor plating thickness at all

positions on the 8x8 armored personnel carrier produced in Vietnam.

Keywords: Armored personnel carrier, Protection ability;, Armor plating.
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1. PAT VAN PE

Xe thiét giap chd quan banh 16p thuc
hién nhiém vu chinh trong tac chién 14 co dong
luc lwong tiép can chién truong, d6 quan va
hd trg bo binh trong tac chién [1]. Tuy nhién,
hién nay xu hudng phat trién cta dong xe nay
trén thé gidi 1a thuc hién da nhiém vu nhu chi
huy, chd quan, trinh sat dac nhi¢m, ctru hd ctu
nan, bao dam ky thuat cho nhém tac chién, tac
chién tryc tiép khi c6 thé tiiy bién theo nhiém
vu [2]. Xe thiét giap ché quan cua nude ta hién
nay phan 16n 1a cac xe do Nga vién tro hodc xe
chién loi pham ctia My va déu duoc san xuat tir
nhirg nim 1960 tré vé trude. Trong qué trinh
khai thac sir dung v6i diéu kién thoi tiét nhiét
ddi gié mua tai Viét Nam, trang bi da cii cOng
v6i cong tac dam bao k¥ thuat gip nhiéu kho
khin do vat tu phy ting khan hiém, cuong do
sir dung cao dan dén tinh trang k¥ thuat ctia cac
xe nay di suy giam dang ké, rat nhiéu cum hé
thong trén xe hu hong khong thé phuc hdi hodc
da hét kich thudc sta chira [2, 3].

Chu truong cua chung ta hién nay Ia
timg budc thay thé cac loai xe thiét giap thé hé
cii bang cac loai xe thiét giap thé hé méi, dap
g dugc yéu cau ctia huin luyén, dién tap va
san sang chién déu. Tap trung dau tu nghién
ctru, thiét ké ché tao xe thiét giap bang ngudn
luc trong nudc, trong d6 co dong xe thiét giap
chd quan 8x8. Theo chu truong nay, nhém tac
gia da budc dau trién khai ndi dung nghién ctru
“Thiét ké hé thong xe thiét giap chd quan 8x8”
(Hinh 1) ¢6 tinh ning twong dwong xe thiét giap
ché quan BTR-82A cua Nga.

Hinh 1. Phwong dén bé tri xe thiét gidp ché qudn 8x8

Trong cac ndi dung nghién ctru thiét ké hé
thong thi ndi dung thiét ké tuyén hinh va xéc dinh
chiéu day vo gidp cho xe 1a mot ndi dung dac biét
quan trong, quyét dinh dén kha ning bao vé cua
xe. Khi tinh toan thiét ké vo gidp trén xe can bao
dam cac yéu cau nhu: c6 d6 bao vé tin cay chong
lai cac tac dong cua vii khi cia dich; c6 du khong
gian cho hoat dong cua cac thanh vién cua kip xe;
str dung hét khdi luong cho phép (khéi luong toan
b xe va khdi lwong phan bé 1én cac cau) clia xe
co s duge chon dé thiét ké [4, 5].

2. PHUONG PHAP NGHIEN CUU

Trong bai bao nay, nhoém tac gia sir dung
phuong phap nghién ciru Iy thuyet trén co so 1y
thuyét vé tinh toan vo giap dé dua ra phuong an
lra chon tuyén hinh, xac dinh d6 day vo giap
xe thiét giap cho quén chién ddu 8x8 nham dam
bao cac yéu cau vé do bén va cimg ving.

2.1. Co s6 lra chon két cAu, tuyén hinh than xe

Viéc tao dang than xe c6 tac dung lon
d6i voi kha nang chdng dan cua vo giap. Hinh
dang cua vo giap phu thudc thudc loai xe co s¢
duoc lya chon thiét ké va cac goc nghiéng cua
cac tAm giap mili xe va hai bén than xe. Viéc
tao cac goc nghiéng lam tang dugc goc cham
gitra dau dan véi vo giap, nho do tang dugc do
day thuc té ctia vo theo dudng xuyén cua dan,
tang kha nang thia lia dau dan [5].

Hinh dang phan miii vo giap xe thiét
gidp ché quan (phan mili va dudi xe) c6 thé co
cac tAm vach ding, c6 dang hinh ném, ntra elip
hodc dang miii tau (Hinh 2).
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Hinh 2. Hinh ddng phan miii xe

a. Dang thang ditng; b. Dang “miii tau”;

c. Dang hinh ném; d. Dang nua elip
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Moi loai déu co6 cac uvu, nhuge diém
riéng [5], doi voi xe thiét gidp chd quan 8x8
lya chon két cau miii xe dang hinh ném.

Theo dang mit cat ngang, dbi voi xe thiét
giap banh 16p thudng c6 két cau nhu (Hinh 3).

Theo mirc do boc giap, than xe dugc
chia thanh céc loai chéng dan sing va chdng
dan phao. Dbi voi xe thiét giap chd quan 8x8
1a vo giap chong dan stiing bao dam chdng d& &
phia chinh di¢n (trong pham vi goc £30°) cac
loai dan sting xuyén gidp cd 16n 14,5mm, con &
xung quanh chéng d6 duoc cac loai dan ¢d 7,62
mm.
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Hinh 3. Hinh dang mdt cdt ngang vo gidp

Tuy theo phuwong phéo ché tao, vo giap
duoc chia ra thanh cac loai duc lién va han tir
cac chi tiét can va duc. Phuong phap duc bao
dam d6 bén va cung ving cao trong khi luong
vat lidu nho, nang cao tinh kinh té san xuat so
v6i phuong phap han lién quan dén viéc mat
mat kha nhiéu kim loai khi cét, sira mép, vat
canh, khi han. Tuy vay, do cAu tric kim loai,
cac két ciu duc co do bén chéng dan thép hon
(5-7%) va yéu cau cac thiét bi nang van chuyén
cong suét 16n, may moc hién dai. Diéu nay gay
kho khan cho viéc td chirc san xuét xe thiét
giap loat 16n, dac biét 1a véi cong nghé nude
ta hién nay kho thyc hién dugc. Do vay, lua
chon phuong an san xuét vo xe thiét giap theo
phuong phép han.

Tur nhitng phan tich trén, lya chon tuyén
hinh than xe thiét gidp chd quan 8x8 la dang
hop tir nhitng tim thép can han v6i nhau gém
co: Mii xe, thanh xe, dudi xe, nép va day xe
(Hinh 4). Phan miii xe c6 tim thép duéi, tim
thép trén va cac tim thép nghiéng bén. Trén
thanh xe, cac tim thép c6 khoét cac 16 bin sung
may va sing tiéu lién. Tam thép dudi xe c6 bd
tri hai ctra va 18 ¢b dinh dén kich thude, thung
nhién li€u phuy.

Hinh 4. V6 gidp xe thiét gidp qudn 8x8 (nhin tir
phia sau)

2.2. Co s6 lwa chon vat liéu vé giap xe thiét
giap quan 8x8

Dé chéng lai su pha huy céc loai vii khi
huy diét xe thiét giap, vat liéu dé ché tao vo
gidp phai c6 do cimg 16n, do bén t6t. DO cling
tao ra sirc can 16n dbi voi su xuyén cua vién
dan vao vo giap, sic can do co thé gay ra su
phé huy cua dan hoac lam cho dan bi truot di
(hién tuong thia lia cua vién dan). B9 bén bao
dam vo giap chiu duogc tai trong va dap lon,
khong bi pha hily, ran nat tir bén trong cac tim
thép ctia vo giap. Mudn vo gidp co duge cac
tinh chat trén can phai dua vao thanh phan cua
thép lam vo giap nhimng nguyén td hop kim
thich hop [6].

Thong qua viéc nghién ctru khdo sat cac
loai vat liéu ché tao than xe, thap phéo xe thiét
giap 16p va dé phu hop vé6i kha ning cong nghé
ché tao trong nudc, nhom tac gia lya chon loai
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vat liéu lam vo giap xe thiét giap ché quan 8x8
1a thép chdng mon Hardox 500 véi cac thong
s0: chiéu day 4 + 32 mm, d ctng 470 + 530
HBW, gi6i han chdy 6, = 1400 Mpa [7].

2.3. Co s6 xac dinh chiéu day ciia vé giap

Khi thiét ké vo giap bao vé xe thiét giap,
trude hét ta tinh toan kha ning chéng dan cua
than xe d6i voi cac loai dan xuyén giap dong
ning phd bién. N6 duoc danh gia theo do thi
thue nghiém kha ning chéng dan hay duoc xac
dinh gan dng bang tinh toan giai tich [3, 6].

Xéc dinh kha ning chéng dan cia vo
giap theo d6 thi thuc nghiém 1 phuong phap
tin cdy hon ca. Do thi biéu dién quan hé giira
véan toc cham an toan cua dau dan v, vOi goc
cham o va d¢ day vé giap b, dugc xay dung
cho loai vo gidp thép can dd cling trung binh
phd bién nhat, riéng cho tirng kiéu va c& dan
(Hinh 5).

Vegmis) 1 2 3
/00 | 1 | | - d |,
Ve | e s il 1 i _-".rf
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Hinh 5. D6 thi thuc nghiém kha nang ch(fng dan
cua vo giap
1. b1 =150 mm, 2. b2= 100mm; 3. b3 =50 mm

Kha ning xuyén giap cua dau dan duoc
danh gia qua biéu thirc Giacdp-Do-Mart véi gia
thiét dong nang dau dan dung hét vao tic dung
xuyén, van toc chuyén dong cua dau dan khi
xuyén thay doi tir v, dén 0 va chiéu day ban
thép bi pha huy tir 0 dén b [6]:

4.0 p 075
v, =k~ 6]
’ 0

m,.smdo,

Hoac
d 0,75 b 0,7

_ d___Yh

V. —kkc 03 2)

m,”.cosc,

Trong d6: m, - Khéi lugng dau dan
(kg); v, - Van tde cham ctia dau dan (m/s); d, -
Duong kinh dau dan (dm); b, - Chiéu day ban
thep bi ph4 huy (drn) 0, - Goc gilta véc-to van
téc dau dan véi bé mat muc tiéu; a - Géc cham
ctia dau dan véi ban thép (goc glua véc-to van
tbc dau dan voi phap tuyén bé mit muc tiéu)
phu thudc vao goc nghiéng cac tam thép ciia vo
giap; kk - H¢ s0 déc trung cho déc tinh pha huy
cuia dau dan, v6i vo thép k, duoc liy theo Bang
1[6].

Bang 1. H¢ so dac trung k,cua cac kiéu dan

TT K, Kiéu dan
| 2000 DAan ¢6 chop gid va mit
dém
2200 Pan dau nhon
3 2500 Pan dau ti
N Dan bang ¢& va ban thép
4 1800 + 2500 day 1-1,5d

Déi voi xe thiét giap chd quan 8x8, ta
chonk, =2200 do6i véi dan dau nhon.

Chiéu day phia dudi day xe thuong
dugc xac dinh theo diéu kién chéng min. Tac
dung huy di¢t cia cac loai min nd phéa dugc
biéu hién & su phé hong phﬁn van hanh, hé
théng truyén luc, phan ddy xe va pha hay cac
mbi lién két véi than xe.

Khi min nd, ap suit tic dung 1én ddy xe
co thé str dung cong thirc gan dang [5]:
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m 087
=60Y
P r

= —(1+cosb) (3)

Trong d6: m_ - Khéi lugng chét nd; r -
Khoang cach dén tdm no, 0 - Goc tdi cua song
nd doi vai day xe; - HE s6 tinh dén d§ sau mat
nén (¥ = 0,5)

Coi day xe nhu mot tim phang, ta xac
dinh duogc g suat ¢ day xe:

o =423 Ep? (%)2 <[o.,] (4)

Trong d6: E - Mo-dun dan hoi loai 1
(d6i véi thép E = 2.1011 Pa); h - Do day vo
giap day xe; a - Ban kinh tim phang nam trong
gi6i han thanh xe liy bang mot nira chiéu rong
than xe.

Ung suét tinh dwgc nay khong dugc
vuot qua gidi han chay cua vt licu thiét ké vo
giap. Do do, tir cong thire (4) c6 thé d& dang xac
dinh duogc do day vo gidp day xe.

h -

L= =
=, = -
' -

Ty ,-.-.-.-517.- R .;"'-
d

oLl

Hinh 6. So db tinh todn xdc dinh khd ning chong
min cua day xe

3. KET QUA VA THAO LUAN

Thay céac thong so két cdu cua xe thiét
giap chd quan 8x8, thong s6 vat liéu, cac hé sb
da lya chon vao cac cong thirc (2, 3, 4) va su co
diéu chinh theo phan b xac suat hu hong tai cac
vi tri ciia vo gidp (Bang 2), ching ta tinh dugc
chiéu day cac ban thép dbi véi cac vi tri phan
than xe (Bang 3), phan thap phéo (Bang 4).

Bdng 2. Phdn bé xdc sudt hw hong cdc phan ciia vo gidp

TT Vi tri Xac suit TT Vi tri Xac suit
1 Pau xe 35% 4 Sudn sau phia trén 4%
2 Suon trude phia trén 23% 5 Suon sau phia dudi 3%
3 Suon trude phia dudi 18% 6 Dbuodi xe 2%
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Bdng 3. Cdc thong s6 chiéu day ciia vo gidp doi véi phan than xe

Vi tri Logidan | 0 | M, kg | d,dm |V, m/s | Chitudiyb, mm
TAm miii xe phia trén 14.5mm | 64° 0.0634 0.1488 911 9
TAm miii xe phia dudi 14.5mm | 45° 0.0634 0.1488 911 9
Suon trude phia trén 14.5mm | 30° 0.0634 0.1488 911 9
Suon trude phia duoi 14.5mm | 15° 0.0634 0.1488 911 9
Suon sau phia trén 7.62 mm | 30° 0.0084 0.0785 930 7
Suon sau phia dudi 7.62 mm | 15° 0.0084 0.0785 930 7
buodi xe 7.62mm | 0° 0.0084 0.0785 930 7
Day xe 7

Bang 4. Cdc théng sé chiéu day cia vé gidp doi véi phan thdp phdo

Vi tri Loaidan | 0, M,, kg d,dm |V, m/s Chiéu day b, mm
Tam trudc 14.5mm | 45° 0.0634 0.1488 911 9
Céc thm bén phia trudc 14.5mm | 45° 0.0634 0.1488 911 9
Céc tim bén phia sau 7.62 mm | 30° 0.0084 0.0785 930 7
T4m sau 7.62mm | 30° 0.0084 0.0785 930 7

Nhan xét: Két qua tinh toan cho thdy cac tAm gidp ¢ nhiing vi tri quan trong 1a phan miii xe,
suon phia trudce, thap phao phia trudc cd do nghiéng 16n hon (45° + 64°) va d§ day 16n hon (9 mm)
s0 v6i cac vi tri khac (7 mm) 1a hoan toan hop 1y dua trén didu kién vé xac suat bi pha huy, vi day
1a céc vi tri d& bi tn cong nhét.

Chiéu day vo giap, goc nghiéng tai cac vi tri dé chéng dan dat duogc theo tiéu chudn cip 4 va
cap 5 STANAG 4569 [8] dugc dua doi voi thép Hardox 500 la dam bao tinh nang chién ky thuat de
ra (Bang 5).

Bang 5. Kha nang bao vé cua thép Hardox 500

Tiéu chuin thir nghi¢m Ciap dd C& dan (mm) Loai dan Chiéu day tdi thiéu
FB3 9x33 Thuong 3,5 mm
11x33 Thuong 4,0 mm
. FB4
Chau Au 7,62x39 Thuong 5,2 mm
FB5 5,56x45 Thuong 7,0 mm
FB6 7,62x51 Thuong 10,0 mm
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4. KET LUAN

Bai toan xac dinh d¢ day vo giap cho xe
thiét gidp chd quan 8x8 duogc nghién ciru, thiét
ké, san xuét trong nudc 1a mot bai toan rat quan
trong, quyét dinh toi kha ning bao vé cua Xe.
Duya trén co s bd tri chung cia xe, cac yeu cau
chién k¥ thuat cia vo giap, co so 1y thuyét vé
tinh todn vo giap, nhom tac gia da phan tich lya
chon dugc tuyén hinh hop 1y, lya chon vat liéu
ché tao va tinh toan dugc chiéu day vo giap tai
tat ca cac vi tri trén xe. Tir cac két qua tinh toan,
nhan théy tai cac vi tri cO xac suat tring dan 16n
nhu phia trude va hai bén suon trude cia xe
chidu day ctia vo giap 16n 1a 9 mm, goc nghiéng
16n hon 30° va c6 kha ning chéng dugc dan
14,5 mm. Tai céc vi tri khac xac suét tring dan
thip hon thi chidu day cua vo giap moéng hon
(7 mm), géc nghiéng nho hon (dudi 15°) va
kha nang chéng duoc dan 7,62 mm. Nhu vay,
chiéu day, chat luong va két cAu cua vo gidp
dap ing duoc theo tiéu chuan cip 4 va cip 5 vé
kha niang chng dan thuong. <
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