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Design and performance evaluation of tool vehicle
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Jinhua Seiko Tool Manufacturing Co., LTD. 321000

[ Abstract ]This study is dedicated to the design and performance evaluation of tool vehicle safety protection device, aiming to solve

the frequent safety problems in tool vehicle operation. Based on the in-depth analysis of safety risks such as collision,

overturning and cargo slip, the design is innovated from the aspects of structure and material. In structural design, car

body protection, drawer limit and cargo fixed structure are built to strengthen comprehensive protection; material

selection considers high strength and buffer characteristics to improve the protection effect. By constructing a

comprehensive evaluation index system including safety, reliability and ease of use, the experimental test and numerical

simulation methods are used to conduct rigorous evaluation. The results show that the designed protective device

significantly improves the safety performance of the tool vehicle, provides a strong guarantee for its safe operation

under complex working conditions, and also provides new ideas and practical experience for the safety protection

upgrade of the industry.

[ Key words ] tool vehicle; safety protection device; structural design and performance evaluation

515

TEB DR SYista st TREMESZIAAR
e, RAEEYRHRE | Bisk s eSS . SR, BEE T
e B e ik, TR RS AREET . flifE
B IR EREEOIL, AGEBIV I, XA G
i e T E R FEIE SR, B R AT R TR A
PP E AL JEE

ASCRET THAZ 2P B QBT AT
BABREERA R, SEE AR S9PRRR, ST EH
PERBCT O 5 RIS, AEERLA RO PEREITAG IR &R KGR
AP A A T 00 FIBARRRE, BRI TR A
PR 22 PSR AE IR SCR BIIE 15 SC B 0%, el ek
o

—. CHEREPEEBOE
L1 R W 2R 53 e

1.1.1 Rlffe KUK
126

THRALEATH Sz R, w5 0 H e K
B4 A b TR AR P A G PEFRE ol Tl E s |
i %, H 3k AR R B2 B 5 S BRI . R A
AN 23 AR SE R IR, ARG | AT SRR, 5
Wi THRAER ], e nT SR, 51 LB G205
i, RN B e B 4 22 A R I AR LB, o $i 1) E
Yrnlgerm ity A, SR HA B, SRR, B
AR, BRSSP RE BT T NG, N 03 52 (el S A
i, JHELA G nT RERERE A i P sl SR A . ARG
W, RSO T ARG SO by Heess , ser i 1
Tl 8 DXL (1 7 FE PRI T P, 7 v B EE PR A it
AR L o

112 {5 B

T RGBS & R, SEMREMC, &
NN SPRS SIS SR /b ) S NN U A S R SRS IS
FRRETE R C IS, A RYARB R EE S
PHICE, A R AR B o ATl AP o R it
B, it TSRS ST | RS AR S A,
R BRI, SR, 25 EEty



ACADEMIC
ey

Modern Science and Technology Research MRXREHZR £ 5% F 1 #2025 &£

L, WA . S, IR E
BE AT, RYRTEIRIN, =t A ss . B
SR SE , M SO A D3 2B A 22 A R U, W e
HEMHE T, B, S ER TR, R
A AT , TR AT, MeFiikE, AL
A=AV P 4

1.1.3 Sy i XU

LRz, tfeyinis RERL LR, 5HEEE
DU, JaBh. B R | R s R e, OY
ZARME T L B IR, Gy B A i e ) K [
PR ITMINEY o IR TEPRAHN | F0 & 1 B
MEREE , ZET . SRYBTEAURIN A S, R A G
HAefir e sy, MR ah el TAE AL, SHSEEIE, IR TARERL
R, R BHACE AN RIS, FFRECARL
B, ARG . 48, JeHAE, MR TR I
Eo [Nt B st AT HHIAE , FRALE.OIF
oyl BEERREE. G LT, B YRR IR A
B, AR T B & A iR,

1.2 ‘AN BT E

1.2.1 FaEME

FREMX TRERZ S SR RITEXRER, CPEE
BAE R 4, RITRI TR, SRARERTER . IKE
OESR, A RO SCEE N, SESRAR A M. SN SCEER . Jinsi
RIS RS, it — DA R e, RE R ST AT
O B I Kz R AR R, HRPUAN, Bk
MR EAIR, BRORIPERT . 7TEBL IR, QR 6 i ul
PeAsiiE , R E TR, RE AR L S 5 B i {5 o
Mg, Wi, Hik, Wieh g R EE,
TR B AR S A T00 FERREA AR HAE A, O T R AR ik IR
SRY, R A,

1.2.2 SR

Biidre EoR R T H A 2P 2 5eE 2, T HAEMRE
R YRS SN, B e T B ISR
MERER I, mRENRE S HERER, e SR AR
T, BREFYUE AR B LB AR 5 o FARYE Al A
W, TOLRARZGE B, SRR EM R d5Miitd
FEMSREE, GRERITRETHONT, RGN S EE . HEHEEC
TGRS . 28 RO RELS P SE T AT SR eR B, HpAE 4R it
TR S8, IR AR AR AR ) , bR eSS t s vh i T
BT A T A PR O 4 7 [, AR AR B 48 LTk,
AR B S EEBETT, Bl B, JE AR
THEZENETEM.

1.2.3 38

B 472 ¥ 3 R T B 2R TR B R E S
KEL, HXAFR RS TR, R AW St
VIIE N 2% . B2 TR R B T, MR Zeql
g . AR T, B aE i, Bk, Bigs. B
b, RIFHERERE o BOTIGRF IR E R, DHEZa

W, $RAEFROEA R A BLE I BEIE v A, BB T4,
EF HR AR A PRd e SR, B fR I T SEia 1T
i LRI, i RGP BT PRSI R
FUFPEREREE , ST B EE HIVE , PR A S PR T
RAFRHAER], IR T R4 RN D e

Tl CRERAFYOEERU IR

2.1 Bt E ik -

2.1.1 ZEAR B AL

TEARBE PR e T B2 A AR, P F BT S 2%
SR o f AR T AR A, R R AR I S ARk
Res KRG AL, Ao 1, BRI FEARRREREY), WA
BEH IR RIEH . B bR s Rk, &
800mm—1200mm, [A]FE 100mm—200mm, ARHE{E T RMA
IR TR, BRB RS ORPIRER . B+ R FH = B 4
B A HIE, SRR, ML e, Wi SakiRE
Wit fEmnm AR, B i T T
PRI (4, BEARAS o 255 b, BEARB 92 Fa s s 4 Ay
BT RGOl RS E, AR R L4, JEE
SRR R I

2.1.2 i PR A 4544

it BRI EE R T R i e, FEILTHIM .
WEFA o IR & SRRl &, KPS E A itk
MAEARAE, FaERRAL, FinTsE, WAL, 5 —FbLmss
Fa R M SR 15T, PR BSFE s SR OK 3l 4R A B AL, 52
BRZAN B PR, (B TRl TR o R R 25 H R
LR T, iliJae S AR 3 3112 ARG PR RIRR N A, 8 F e ™ A
YR, B kW, maRib, Pl T S H RS
R, SEBLEBSE, nEkik HoA AR E SfgRRERA, 1750k
OB INSRIRAL, BT 4, &1, MIRRALSZRE, bl
PRZERTRTER AT RE , A RESS R ARG T , LR OR s T H 4 il
TR R R SR

2.1.3 TR e 4544

B SR T LA 2 A OCHE , H FHAIR S A
FARESE o SRGRHT H R B AR A, iR, e sE AR
WGBS, T AR ST G . TR BRI o X T B T i o
FEH , AHUNEE A A ge gk, e oh €1kt &
JEAT, BREEE, WA KEE LY, BRI IC R R IE
AR, TR MRS, AT R AR . e
BN i 2 N 1 AN 7 7/ B T B 5 =102 - £
A ET 7S i R (T S U S ey I 1S VAR | [/ SN 3 S =
VI eSS 2R, RSP RTEE e 2R S £, JEH]
WlR T H A b i e R, (RS 4.

2.2 Bt E ARl R

2.2.1 FSR A AL

TSR EE R T A R O 2 LA A s
B4 (HSLA ) PRIH s Ak s F TRy e &, AEA UK

127



ACADEMIC
ey

Modern Science and Technology Research MRXREHZR £ 5% F 1 #2025 &£

PR s 7, PREFASSEHE, HARE L T EREL, A
KB RE-SRITRRE, EREREA Y, AR
W ORUERF I PERE, TR, S TR . 2085, felid
T RS SR s i TR, (AR L A et
PRV e T HANG R, A bl PR T i
AR, RIS e R ORI S e &AL
IRIGOLTS , TS a R R A AR & 4, DUSRAER 37
RO B2, SRR R T ] A2 P
BRI SEE, AR SR R A B H] .

222 iRl

G RHE TR A e P v 2 0 B, REOIC A
fREE, MR AR o AR BRI R E T,
AL Genpdl, (HERBERCRTS O G HAAALRE . YL IRATRHN
EPS. PU BiitZenbly, ZSLA5HWAE, M, AR
YT, B BERIE AR 22 o VekZe MRl 255 5 TERLE
00, vhili s WEAME ., Wttt . TS, DA
INTAERE . bl S s R READRE, Ay Jy Al AR AR
AEBAR BRORPPRAE TR AR B KRR E , Rl AR
BAS . I, SRR G bR, XHETE T A epir =
KEE,

=L CRERZZFYICE R Ebs A &

3.1 ARy

GaHRbR R R T H A P B OCHE, T2
TR . B TR G [ EVERE o Rl B i i B s
AL, CLRRRERE T IR | AR AR, LSRR
Fiebr (HIC), MR, BhPRAE2 FhREiE 75t T xT
BRI S B ORAP o BT PERESR PRI, 00 00
{EAFENE R B, W TR LBz ol , 1
AR TACF B, 2GR RE T , B PR T Bl 4 4
B 15 DM S i 5 B2 R Vi (RS SR AR PP A, 51
CEYRE AN R AR ELOAE, SRS PR fi R Y
R, Stz IR ETE ML k. Zra 58S
PP R BT R | BESEMER IO TR 222 2P
BRPERE, SWARELE 2 A %4, W AR A
SRR o Gl RS BRSO, B PRI
TEAFP 0T WREAROARVE R, 327+ T H ALy i
fiE.

3.2 WAEMAR bR

S H

ARV bR S BRI AR ARG E P o o AV 3
PR P57 525 . s (e S 50 MRS B S 9 2 T 1%
PR, B ORBIP R A I TR IR RERR E , PO
F3 A5, B AEGHER AURE o RRRE PN TE B iR B A
AR THUT BIRRE TAERESS, S P dEC g E L 313 S
AR ATAG TN BIRE D AN A TR SR AE , B ORBT IR A
SR TOU MORRFREE , Bl Ak fife] . MEIAGR 3 S ok g
Mo 2085 ROk e G f bR, n] LAARTAT | HERR AL T R4
AP E R AR AR E P, DB s AR
BERREARAE , B DR By 4 B AR Bl BB B AT PR IR B
bR ar, fem TR RIBI TR e,

3.3 By vkdaks

Ty AVERS PR LG B CE SR AP SR R R
SN EaE SR (P JRTEINE - (PABT L LN O (R VACR11V:¢) 3
e NE TR, B TR A E W AT AR 2
B AESEEMPENISCTE R 1P B A 5B THE T 48 | g
THAEARZOR B e A SR A B A9 AT g
BRIRAISCRYS D SC BB , Bt R AR AR R |
R T8t AT ARSI Do e AT,
RABHABT . R LT B AR RE . SR L A, OF
SR AR UM I 4E D T o X LE8 A B THlfR T
HAELZRPHP R s o) THAEMAE, BEARREHIAS, $ T
HA RGBT RO ML A o 255 5 R E SR A g (1]
P, AT T TR A2 2l am o itk e
GUNZES N SR AT L A AR

ain

AWFERE T HA LR E, S 1B I st
SYEREVEA AR PR o AT UL A B B A B, 3
T T B S PER B3P B, AR B 2 R A SR R i
ik, il ERAAS B [ E A AR ORRAEAR 1 B I XU
TEMPRRE L, SCBL T s L 5 8 sh PR RE Y RLAFT-45 . PERE
PSSR R, BB AR L T R B, KR B
THREFER . B SR S BT I E PERE s R L, AR S
FETE @5 SRR, PRAEGEGE BAE iR Aok, Fl
BHARKRE, AIGIAERREINAEEOR, Rrgfbpid e s,
T T HAAE AL T i VkRE, O Tolk A= Mdiiis
.

(15K —F R ah=0 gt TR A MIT & 5. i 7RHE, 2018, 31 (05): 93-95.

[28 DUDLEETF RFID A9 4R B T A FE R Gt 5 50140 7 RISl K4, 2021.

BRI . KA AR —Fogi Bl i ) B LA e T BRI E H 1 #0E 2012 (27): 151-152
[41REZ: . SEARAT . BB BT BRI A 4 T B BRI WLAHIE.2025, 63 (01): 26-30

128



