E39E FE2H
2021 FF4 B

BINM
Light Industry Machinery

Vol. 39 No.2
Apr. 2021

[k - FFH - #5E]

DOI:10.3969/j. issn. 1005-2895.2021.02.016

ARENBRRERNEE L 2T

BWE, ARE"

(T XF PR IARFR, LR B4 214122)

W OB AT WAL NSRS, R AR M T k5 R BRI 4869385 P o 2 ARG RN GG TR AL A
AR T RACRK B £ R KRB R UT, 26K TR EEFGIEIMAT &, AERF R DA BAF, 772 5ét
BRONG RAEAE N BB A DA, BIIERAC)E 69 BRI BN R AR B R, 5 REMAMLRTER D 33.6% . #H
R R A TR EARERISR4 e RBRT, LA — R TE S ANEL.

X B ORGAENSGEBRBHON BB T E Ak ML
M EHS:1005-2895(2021)02-0088-06

HE S %S THI22 CERARERS A

Lightweight Design of Car Door Lock Ratchet Pawl
SI Jingting, YAN Junxia®

(School of Mechanical Engineering,Jiannan University , Wuxi, Jiangsu 214122 , China)

Abstract ; In order to achieve the lightweight of automobile door lock, the topology optimization method was applied to

the design of automobile door lock. The finite element model of ratchet pawl was established, and the optimizable region

was analyzed and determined. Under the condition of meeting the actual requirements, combined with the topology

optimization method based on variable density method, the optimal force transmission path and material distribution of

ratchet pawl were obtained with the goal of minimizing the overall mass. It is verified that the optimized ratchet pawl

meets the strength design requirements, and its mass is reduced by 33. 6% compared with the original structure. The

research can be applied to lightweight design of similar automobile parts and has certain engineering application value.
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Figure 1 Locking mechanism structure
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Figure 2 Finite element model of ratchet and pawl
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Figure 3 Two contact positions
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Figure 4 Force and restraint of ratchet pawl

2.3 HDHER
SR AR Y AT RS BT B AE BT 2 BRR A T N
TR = st a5 R B S FIEL 6 B . JAy—

M6 FHELEHEHE
Figure 6 Half lock deformation and stress nephogram
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Figure 7 Topology optimization results
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Figure 8 New ratchet pawl structure
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Figure 9  Deformation and stress nephogram of

full lock after optimization
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Figure 10 Deformation and stress nephogram of
half lock after optimization
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