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TOM TAT

Bai bdo trinh bay gidi phdp tinh todn, thiét ké hé théng ldy mau cho xe trinh sat héa hoc, sinh
hoc, phong xa, hat nhan (CBRN) cho phép ldy mau dat, bui, nuéc trén cdc dia hinh khéc nhau. He¢
thong ldy mau la tay may ba bac ty do dugc diéu khién tir bén trong xe. Sur dung hé thong ldy mau
glup b déi lay dge cdc mau trong cdc diéu kién méi truong khdc nghzet daé phan tich hodc giri vé
cdc phong thi nghiém. Hé thong diegc thiét ké dam bdo hoat dong chinh xdc, tin cdy va an toan cao.

Tir khoa: Xe trinh sat CBRN; Hé théng liy miu; Robot tay may.
1. PAT VAN PE

Hién nay, xe trinh sat hoa hoc dugc str dung chu yéu trong quan doi 1a UAZ-469PX da lac hau,
chua tich hop céac thiét bi trinh sat sinh hoc, phong xa va hat nhan thé hé mai; cong tac léy mau,
phan tich mau va danh dau ving nhiém con tha céng. Cac mau xe trinh sat CBRN di dugc quan
ddi cac nude hién dai hoa, tich hop nhiféu t1'~nh nang hién dai nhu tu dong lé:ty mau, phén tich va
danh dau vang nhiém [1, 2]. H¢ thong lay mau trén xe trinh sat CBRN chu yeu dugc thiét ké dang
tay may robot str dung truyén dong dién [2] hodc dién thuy lyc [1]. Nghién ctru vé thiét ké tay may
robot 1a mot linh vue dang phat trién manh mé& voi nhiéu hudng tiép can khac nhau, véi myc tiéu
chung 1a phét trién tay may c6 kha nang thuc hién cac nhiém vu phtrc tap mot cach chinh xéc, hiéu
qud va an toan [3]. Do vay, thiét ké hé théng léy mau bao dam tich hop kha nang liy duoc nhiéu
loai mau khac nhau nhu cac loai dat (dat sét, dat cat, dat cing), cat, bui, dung dich va khong khi
trén cac loai dia hinh da dang doi hoi sy két hop giai phap thiét ké canh tay may va chon thiét
ké cac mo dun lay mau linh hoat, hiéu qua.

2. HE THONG LAY MAU

2.1. Yéu céu thiét ké

Hé théng léy mau la mot trong 15 hé théng duogc tich hop 1€n xe trinh sat CBRN, do do, phai
dam bao cac yéu cau vé kich thude, d& sir dung va kha ning bao dam. Hé thong duoc lip & phia
sau thung xe trinh sat dé iy mau trén mat dat, can dam bao cac thong ) ky thuat yéu ciu nhu:
khong gian bd tri chiéu ngang khong quéa 400 mm, d¢ cao tr mat dat 1én vi tri xtr Iy mau 1a 1600
mm, duoc lap dit chic chin. Doi tuong sir dung la chién si nghia vu v6i kha ning nhén thirc khong
ddng déu, do d6, hé théng 14y miu phai an toan, d& sir dung, thoi gian huin luyén ngén. Muc tiéu
ctia thiét bi 1a duoc bién ché va sir dung trong toan quan, do d6, kha ning bao dam k¥ thuét khi sir
dung ciing 14 yéu t4 rat quan trong.
2.2. Két cAu hé thong liy mau

Tt yéu « cau ki thuat vé thiét ké, két cau ciia hé thong léy mau dugc thiét ké nhur trén hinh 1. Tay
may lay mau c6 ba bac ty do, gdm bbn khéu va ba khop noi gitra cac khau: khop quay tai vai, khop
tinh tlen co dudi canh tay va khép tinh tién co du01 khau cong tac. Khau cong tac dung dé 1ay cac
loai mau khéc nhau, bao gdm: dong co khoan 14y mau dat, dau 14y miu bui va nudc va co ciu lay
mau bui, chit 1au tan. Trén co s& tinh toan thiét ké [4, 5], cac co cAu truyén dong dugc lua chon
nhu trong bang 1 va 2 dudi day:
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¢) So do cdu triic dong hoc.

“ a) Ket cdu he thong
Hinh 1. Két cdu ciia hé thong ldy mau.
Bing 1. Két qua tinh chon dong co va hdp giam téc khop quay.

Tham so Thong s0 Théng so thiét bi
yéu cau Pong co budc: | Hop giam toc: | Dong co le‘i’p
PKP299D45A | BCS-40-160-1 | hop giam toc
Mo men (Nm) 290,7 6,4 Ty s0 truyén: 1024
Van toc goc (vong/phit) 2,5 500 160 3,125
Cong suat (W) 76,5 93,6 93,6
Bing 2. Két qua tinh chon cdc xy lanh dién khop 2 va khop 3.
Khép Thong s0 k¥ thuit yéu cau Thong s0 k¥ thuat thiét bi
Tai trong | Hanh trinh | Van toc M3 thiét bi | Tai trong | Hanh trinh | Van toc
(N) (mm) (mm/s) (N) (mm) (mm/s)
a2 200 450 40 CAHB-21E | 1500 500 50
a3 100 180 30 CAHB-10 500 200 45

2.3. Thiét ké cac méd dun ldy miu
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b)M&-dun ldy mau bui trén bé mdt.

Hinh 2. Két cdu cdc mé dun ldy mdu.

Hinh 2 trinh bay két ciu cac m6 dun lay mau. M6 dun liy mau dat (hinh 2a) duoc 1ip nhanh
vao hé thong nho chét thao nhanh 1 va hai chét bat chéo hai bén tai ctiia mo dun nay. Ngoai ra, hop
chira mau dat cung co thé thao thuén tién, nhanh chéng bang cach thao chdt 2 va rat hop chira mau
ra khéi ranh dan huéng, cho phép lay duoc mau & cac vi tri khac nhau. Dé nhan biét duogc sb lugng
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mau trong hop chira, canh phia trong cua hop duge 1ap mot kinh thim va mot camera cho phép
nhan vién van hanh quan sat duoc vao bén trong hop chira mau.

Trén hinh 2a ciing thé hién ddu ng théo ldp nhanh. Pau hut nay théng qua co ciu phéan phdi
va diéu khién ché d hut nudc, hut khong khi dé tién hanh 1dy mau nuée va khong khi. Mo dun
14y mau bui trén bé mat dat c6 két cau duoc thiét ké nhu trén hinh 2b. Banh xe 14y mau bui, chét
lau tan c6 thé quay quanh truc va bé mit lan trén mat dit dé 1dy mau. Banh xe ldn duoc nhd chuyén
dong day qua lai ciia dau gin mo dun nay. Lo xo duoc lip giita banh xe va dau ga 1a giai phap lién
két mém dé chuyén hudng trong chuyén dong tinh tién cia canh tay. Chét thao nhanh cho phép
thay thé mo6 dun 14y mau dat va mé dun ldy mau bui dwoc nhanh chong, thuan tién.

2.4. Giai phap cam nhén d9 cao dia hinh, d9 ctng nén dit

Trong qua trinh hoat dong, xe trinh sat dwoc trién khai ¢ nhiéu dia hinh c6 d6 cao thap khac
nhau. Mot cong tac ‘hanh trinh [6] voi can cam nhan duoc udn cong nhur trong hinh 3, dugc gan &
cubi tay may lay mau giup hé thong cam nhan dugc do cao dia hinh. Khi tay may lay mau duoc
ha cham t6i bé mat dét, cin cam nhan s& va cham véi bé mit dat trude va kich hoat cong tac hanh
trinh dé bao trang thai ha cham dat. Hinh 4 trinh bay giai phap th1et ké str dung cam bién luc giup
cam nhan d6 cung dia hinh. Khi gip mau dét cing, phan lyc tir mau 1én mii khoan s& duoc truyén
nguoc lai doc theo truc cta xy lanh dlen va dugc cam nhan béi cam bién Iyc.
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DONG CO LAY

MO BUN LAY
MAU DAT

MAU AT

,iahhinh. Hinh 4. Gidi phdap cam nhdn do cing dia hinh.
3. KET QUA THU'C NGHIEM

Tur két qua nghiénv ctru thiét ké, hé théng Vléy n~1§1u tu d(f)qg duoc ché,tao va tich hop 1én xe trir}h
sat CBRN. Hinh 5 thé hién vi tri hé thong lay mau duoc lap dat ¢ cuoi xe trinh sat va bang diéu
khién dugc lap dat bén trong thung xe.

Hinh 3. Gidi pzap n an cao

H|nh 5. Tich hop hé thong lay mau  Hinh 6. Thuc nghiém vdn t6c nang ha, cam nhdn do cao
tw dong lén xe trinh sat CBRN. dia hinh.

Heé théng ldy miu dugce thuc nghiém kiém ching cac chirc ning va thong s6 ki thuat. Két qua
thuc nghiém cho théy céc co cAu truyén ddng hoat dong ém déu, khong bi kéu, ket; dap ung duogc
yéu cau vé chirc ning hoat ddng va thong s k¥ thudt yéu cau (bang 3). Thuc nghiém kiém tra kha
nang cam nhan do cao dia hinh khac nhau trong ché diéu khién thu cong (hinh 6), cho thiy hé
théng tu dong dung ha khi dau cubi cua tay may cham bé mit dia hinh.

Céc thir nghiém 14y cac loai mau dat, nudc, khi va cht 1au tan ciing cho thiy tinh hiéu qua cia
canh tay lay mau trong viéc giap do bg doi thuc hi€n nhiém vu trong cac moi truong khac nghiét.
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Bdng 3. Két qua thuc nghiém kiém tra kha nang chiu tai, van téc quay ndng ha, co/dudi.

Tham s6 Khép quay Khép tinh tiéngy, | Khép tinh tién g3
Van tdc gbc toi da | Tai trong thém Van tdc co/dudi Van téc co/dudi
(vong/phut) vao toi da (N) (mm/s) (mm/s)
Yéu cau 2,5 0 30 30
Thuc té 3,1 300 49 44
4. KET LUAN

Bai bao trinh bay giai phap thiét ké hé thong tay may ldy miu duoc tich hop 1én xe trinh sat
CBRN. Hé théng 14y mau thiét ké dugc 1a tay may ba bac tu do, gdm mot khép quay va hai khop
tinh tién dé diéu khién khau cong tac. Khau cong tac lap duoc cac loai md dun 1dy mau khac nhau
dé 1y mau dat, nudc, bui va chat 1au tan. Cac giai phap thiét ké cac mo dun ldy miu c6 tinh sang
tao cao cho phép thao lip va thay thé cic mé dun dugc nhanh chong, tién loi. Giai phap cam nhan
d6 cao dia hinh, d6 cting nén dat gitp hé thong 1dy mau c6 kha ning phan biét duogc do cao dia
hinh, d6 cimg dat nén dé 1dy mau duoc trong cac méi truong khac nhau.

Loi cam on: Nhém tdc gia cam on sw tdi tro vé kinh phi ciia Dé tai cdp B6 Quéc phong, hop dong so
32/2022/HDKHCN.
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ABSTRACT

Design of a Sampling System for chemical, radiological,
and biological reconnaissance vehicles

This paper presents a computational solution for the design of a sampling system for a
Chemical, Biological, Radiological, and Nuclear (CBRN) reconnaissance vehicle. The
system is capable of collecting soil, dust, and water samples on various terrains. The
sampling system consists of a robotic arm with three degrees of freedom that is controlled
from inside the vehicle. The use of the sampling system allows soldiers to collect samples in
harsh environmental conditions for analysis or to be sent back to laboratories. The system
is designed to ensure high accuracy, reliability, and safety.

Keywords: CBRN (Chemical, Biological, Radiological, and Nuclear); Sampling System; Robotic arm.
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