%39 5% 4
Vol.39 No. 4

FRIHRFFH(OARAFMR)
J Chongqing Technol & Business Univ(Nat Sci Ed)

2022 4 8 J
Aug. 2022

doi; 10. 16055/j. issn. 1672-058X. 2022. 0004. 014

REREFEWR/RATEA SR EBALHL

SIS s R TR

(1. BRI RIS MU TR B, 8K 400067; 2. EPOGRFABRAT, BIK 401120)

i EANAFZETEKBERBANEAA AL EFEHERNAEELTERBARRAT R, GNT
AEEATERBYOIMGREREZABR BT PHTAELZALATERBEAXNAR , REBEAEZATE
BB TR Y A S b B 45 MR AR 7 % 2 A HyperMesh B FRCER A 047, A2 5L B AR, 547 T
A B B LM 0 B A A A IR AR 3 PO AT RO 25 A R AR R M R TR T B BRI AR AR SR 0Y
BAL RS T HEF AR, AR F R AT AR BT TRBELS

KR AFE L AT EKE; KA AR, EMHAL

FESES . THI122 XERFRERD A

0 35

T

TR B Z PR T R LA R A
AT VAP A e 52 405 1) d5c A R0 2 i, AR
B2 39 5% FN3fe D3 AR iy e A N ml s ) — 43, AR
T H (Al F G B Won | eV G R A R
RGN RAEIBCT R L R G Al KA LT %
ZHT 40% K UL b, B RT LA R G R A AR
U PR T 25 0 53 AN 3R 5L AR e A AR R R
BEARR T X628 B B3 RN e B A i P e i

RIS S IR B 2 A H R () T B2
5o HPBIEME IR A& Al B AR, R
G B CEBEMAIEN , B H 20 K B 8iE
(R RSS T) 25 20K T S ) N 1 22 4 3 MR AT Sk

B S4B Sk 32 A B IR A A IR
BN HERT TIF5E , 456 18 2l J7 R AR 2 vk fin
KRR A5 T 8PS Y1z B 2F Rt | 45 A
W 1 25 A AT Tl AR S REA 2Bk . EAKE
LSRR e Ay B RS % T 7R B AR A 5

%5 B #5:2021-05-01 ; 1& B H #A : 2021-06-29.

XEH S :1672-058X(2022)04-0107-06

A BRI/ BT A5 B WS e 4 B i &
PSR EE R HAE B SR J5 4 1 e el B icte
24 )5, Machens K %0 XA R 22 2 B I TE
) G SRR L ALAA AR 0 308 Ao ST 0 S e R K (AR 4
TMRRE AT BRI RG] B AR X R G
SPL M52, Arsdell W %[6: Ko B 4y A A 1 O
RGBT, 3 A S AN B
P, A5 AR e e A B R DR AP R G A AR
AN T o X £ 2 B e m TR A, RN AT AR B
I 2 B 5L R AP R G 0 AR RO N R G
RMEREVEAG AP R G A k. TS0 AT Xt
LA BRI R B ST RS, Bt T —Fh
TR G RPERER B #8, £3 BFTIR, HATZ 4l 3
ARG F L2 2l i PERE e Ir A R ah &
FRAVECA AR I8 2  1 40 BT, X2 e sl ae A B
IR ST 5 AR BT X ST AR D, BAEIX 5 THIRY
FARBERE D,

PRI, 368 3 T 50 22 4ty A MRS 9 ) i B AT
RO, A5G 477 2B 18 JAT BROT o B i, 42
G T i B SCARALE I 5 Ak BT Oy

E&WH . R ARPEE4A T H (CSTC2020JCY]-MSXMX0074) 5 35 B T3 R 5% 2E B F BRI H ( YISCXX2020-

094-58).

PEZEIAT R (1996—) 5, UK D L WP 522k, WAL A B 005



108 ERIBAFFROEAFFER)

# 39 %

Fo WUURIRE L S ot S 20t T
2% W Z R R RA TR L,

1 EXAMMIERNKEELETAHARK
T1EIRIE

AR T 0 5 4 22 42 il 72 W A 1l GB14167 -
2013, BRI Z A B Woas B L PR B4 I A4
PURLam L MU B —E I . 25 B2
K, ARE A LW 2 R 2 a5 3
PUubAE L e Bl W1 PR a8 %A
B2 Al 2 B ICAS B  BE  BR A
1 GU R SRR, BRI | RS
K 2PUEFIIRE, M R R 12 67E
PEAITEEE

BB EER  HE Biaderd ke

E1 E6EABLEXRERETF
Fig. 1 Composite emergency locking type car seat belt

AR RSO 2 B 2R U I A
(LG IR W AAE e L Y ol i SWNIE= 4 L SRR
AR HCA BT b il s A8 — 3, ATl N 1 N 5132
i, Hohe i gt 4 2= G 2 PE A,
FETARONE, Z& Rk L e Eik
AT PR L D7 2 AR 1k R e E 2, X
PR BRI AR S A R 2 i A%
AT EIR R AE S IE R
1.1 R

A L ATUAR 2 2 2 L ) A D e R R B o
THE— R LA RS .Sl 2 15 e 3l T
B L ZURARSERL T o 3Fe 51 A2 58 A 29 SRAE R B A
M REPR B2 B B3 A AR 22 4, IR 2 B | &2 4y
BT BT R LAY 322y SCAR Ol i
HMA SBES BUTOR B I 35 S 2, R L5 3
SR SRR B E A B (ST A —E
FARE) SRV B Lk o 035 8 A A T i I A S
SO A L | 2 P R R] B B i
e ST H AT I SRS B — b 3 1 19 A A 5
b At P o L B ) 681 28 P IR | S22 A IR B o
W b e —E RN SERhiZ )

B2 BW=RHERENE

Fig. 2 Structure diagram of retractor with belt sense locking
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Fig. 3 Structure diagram of retractor with vehicle

sense locking
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Fig. 4 Flowchart of HyperMesh simulation analysis
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Table 1 Parameters of part materials
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Failure Analysis and Structural Optimization of Automobile
Seat Belt Retractor

ZHENG Xin' , DU Li' , YANG Bei’

(1. School of Mechanical Engineering, Chongqing Technology and Business University, Chongqing 400067, China;
2. Chongging Everbright Industry Co., Ltd., Chongqing 401120, China)

Abstract: Aiming at the problem of the failure of the automobile seat belt retractor, the composite emergency
locking automobile seat belt retractor is taken as the research object, and the working principle and failure form of
the automobile seat belt retractor are introduced. By analyzing the reasons for the failure of the car seat belt
retractor, a structural optimization design plan to solve the deformation of the car seat belt retractor bracket and the
fracture of the mandrel is proposed. Using HyperMesh finite element software analysis, with the goal of lightweight,
the stress value and strength value of the automobile seat belt retractor structure are analyzed. The comparison
standard shows that the structure meets the performance requirements, reduces the cost of post—production samples,
improves economical and technical efficiency, and provides a reference for the design of car seat belt retractor.

Key words: car seat belt retractor; failure analysis; finite element analysis; structural optimization
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