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Research on a ball screw type unmanned aerial vehicle automatic take—off and landing device of
forest fire trucks
Fan Bing He Xiwu Liu Lin Zhu Xuyao Chai Bo Wang Liangping Liu Liang Liu Dong
Beijing Institute of Machinery and Equipment
[Abstract] Aiming at the function of forest fire truck vehicle unmanned aerial vehicle (UAV)
carrying ammunition can quickly get out of the cabin to extinguish fire, an automatic take—off
and landing scheme of UAV is proposed which is convenient for vehicle transport and fixed. Combined
with the limited space of take—off and landing device, lifting height, lifting and centering
time, can be locked at any position, can be unlocked with manual operation when power fails, and
can observe take—off and landing status through observation, a device of automatic take—off and
landing for UAV is developed. The serve motor of the device drive the platform up and down. The
power of the device is transmitted to the four ball screw through “H-type” arrangement
commutator, and the device through four straight slide guide. In the horizontal direction, the servo

motor of the device drive ball screws center in a single direction and drive linear module center

in another direction. The whole system adopts PLC control, and the upper computer adopts CAN

communication, so as to better realize the device control function.

[Key words] Forest fire; UAV; Automatic take—off and landing device; Ball screw

35

WEGe T E AR P R AR R 1 T4, KA
EEAAEY, HARGTANFCRERK,  H BRI K
FA R OB R T T B 7 AR R e . R 7 AR AR B Ak R
R R JCE AT KKK M. R K L KoK HE
DS Y FNGEE(S 7 S Sy iU & B e s S R Iy i)
FEHE, ARZHSIE. RIGHEY . AR LA 4
Kl AR £ HAR ZAESHMEE. WAThEE", R 7R
W BN R SRl 2kt s ABLEN SR Al
EMELF. WA SEIE 2 A0, A Bh B AN AE A4 ™ IR Y
KIAET FPAT Z IR KA, BESEm T RARRR, MR T

B RHATAE S5 I e I R A

i3k 22 AR By o B2 TEAMUBAR i AR B B
1T AR ARIH B B e AL AR, = e E A
MR G, BAFRETG2H TR, (AR
ZXFIE. BaEEDIRE, AR, AT E SR R L
BN WA ) Tether E R0 AL BT Rl B R I it
A, ABEUNETEAN Bk Z L5, B EBIRBHL
S HER 27 WF 7 BT R A A A JIR FE LB 3R Bk 22 KL 75 31 65 T
BRI ZEHAE, TR NI AN BB 5 1 .

AR T — M E& B THEIRE . AsixhIiRE. B3
[ DhRE, BRI, B, AKREE . FEREMRAIT)

148 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering and Management Science

ITRS5E|BFP
HSEeH 02 A 1.062023 4
EFEA: WIIFES USSN) @ 2705-0637(P) / 2705-0645(0)

BEEHE G RN G R PR NG KN, SCHURSHE R K
Thig, W N RN, ATEAR KRR R b AR I T B N 5
NS4,

—. BFHERESBTR

(=) BT ESEMANR. TN E B0 e BN A
ATFEEDIRE. XThIhRE KBURThRE, BURThREW ScBlisid s
RPN E MDIREER, $R I T R A AR IX R e Tt B
PH, Wmashrarti, KB EReETra L, B
R FS v 2 B Bl i R DS IHUBBIE , 1220 B A AR A Ay ]
1 j7R.

A B R A IR LIRSl , AT e el e R AL $ P ST
BiThEE, CERTHRE LN AT IEE UPS 4 FARER IR, AT FEh s
SR SR A I ALAR S, W AEAT FE Y A AR R AL B AL,
NS, HAE R B R RGBT A B, Fe 2t
To NHL RS Bk B T A7 B 3R AT SN M 2 0 fe Bt o
H B IR FENHL [ A e
fEHLTHET &

K1 e ANERERE
(=) BENTHEBERTT SR BB TR 3 B 4 i A
PRI EAEZE, H AR T e B . T M E LI PR AR,
B 4 for. BRI LSRR, KA BRI P L
HUAE H R e TH e 20 B v VR BR 22 AL AR [ DR BEAT H00), PR
ERZZATREE B ORI ERT, A A T BAHELARE, e
AHUEAT R, B PR B T S KR SR i

i

HATHEEHLE

EERGEN

PRHEREAL S

LA R

K2 THREERL ALK A

(=) MBI S XL R o i e Ao e
RHE, W3 PR. MT ARG R R AR
PRZATNE LML, SRR E . HA AR R 2 AL
LM AE R, BAREZR. RRE. N, 855
[SERS R oy AR ERATIE . EZAL, BANEEA IR
LA KIEN B Bk, 2B BAIE MR A S B R
HIRBRLLALIEAD R, RIRERAS, SURSFSCIL T X IEDIRE, %
BRARRAMA I LK S, T 2 RSl TSR IR KA
Xt R

HiR e AL

iR

A

L

AR

B3
CPT ) i e B30 S Ry 5 o [ B S R T R P 4 B,
BRAZHFREITE AHLLE XS Y J5 i B, (5% v R RETA
HURMTAEREATEH 1 55K,V RHCR LR A A RL, AT R 52
PR Z o R AN 2 8l IR G T ANLE Z 77 M RiZ 5D,
NELF IR IR T AN 24, X% B Bz A7 BR T A B 8
HUBRBRAT , 2 BEH 2 8] R C £ S B TE A HLAE X v i 1 [ 5 91

B i) X 7 17

VALRR A7
PR Y 75 7

B4 [ e BUR R

=. BFtERERSERTR

H 37t BE 3 ER ) PLC /o8 4% # 78, PLC BERIE L CAN
RN BRI AR AR S, ATl CAN A 2okt il
fefm®) EAl. HpEhZERAEWIE 5, ez 6
B

WL TENRIE LRIk, FECLRERIE, W
WET NN/ Tos B3, W TEIURTES4 PLC, Ar Xt

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 149



Engineering and Management Science

TIESERHS
HSEeH 02 A 1.062023 4
EFEA: W PSS USSN) @ 2705-0637(P) / 2705-0645(0)

Al AR HLAE AR DG B 1, AR L EIGLG, AL RS ofs
G5k PLC, fARAENUEEZNME. BEALRRAPE, TR
BB RGN TE ALK TR KA 22 A fRe7 I DI g

B TS el SR
HE
st
T4 LA s
. BT
EAAES ) if\ﬂ%&iﬂﬂé L) persre

K5 FEhilZ e

:Q T

CANEZ;
PLCEMITE
{IO Enthernet 3 4; ’Enthemetf{liﬁ &nthemebéiﬁ Enthernet/ £;
. — MR | | o AREE | AR | R R
Wi RERE T g % W s

1AL BRI
33

K7 JHRES e K

=, KERIE

(=) THEEIGIE KAy HT . TERRFRIE & G oL T 4% | 3h 7t B4
BEPAT LRI, FHREEa T ARE B, BEANSRT 2
feE v, BN 12s BT 58, Wi IRieiE, st
DIRenl ks PR T ANUAE R AR E, BT i A
AL 5s, WHEZ VB B ANLIE &, T AMLIE RS
GE LR, W 7 FR.

(2D MR, SSeZ0i0E, A3l E T e
SN PEE TR S5m0, TARRESRE, WhAEES
MRASE RARF, SLENHRSLP & 8 Fior.

K8 LAy

W, &g

ARSCHR S — K AT R R DU R PO R PR
BURMTEAN E SRR E, 2R E TS AR R
AISEILIE AN B B[ E . % E B M B O Al SR I E,
RIS AR A L, A ST TR G B BT R B A
THBI R G RH HA AT

(5% 3R]

(1126 . R KSR BN FH [T]. BHL A1
Fr5 R, 2022.12(01) : 135-137

[2]8k305e, TS, EARAR, S5 ARMRERDT KR K%
WFFERERE [J]. MU S5 AR T4, 2020, 48 (05) :9-14.

[31BLEM, EIaen. AR & MRS R C]. 1R
MARBUR 15 (2006) , 2007 : 82-84.

[4] 5%, Brrid, =8k AN/ T AN FE RO KAE bR A
REEMVH ], RFE, 2022, 37(01) :165-170

(5] T Hisik. Y4 B o AL K KRR R [T]. 4 B
B, 2022, 7(01) :37-39

(6] Z, #HAE, dontifg, . B 9 T AWLARRIE B K R
A[J]. AR AL, 2018, 29 (03) :34-36

(715K 247, ¥ B R T AN B NP HT7E [D]. e /RVE T
FEK2E, 2020.

e faifr: Ao (1986, 11) B, W, 5. BRibEs, ot
FA, BRI RN AT, BURIRRR: g TR
Ui,

150 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



