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Research on Sealing Improvement Technology of A Pin Puller for Airbags
XU Lei, BAI Hui, REN Shou-yuan, WANG Li-shi, WANG Xiao-feng, LI Yan-fang
( Shaanxi Qinghua Vehicle Safety Systems Co.Ltd., Xi’an, 710025 )

Abstract: To address the sporadic sparking issue during the operation of a pin puller for airbags, a sealing improvement
technology based on the optimization of O-ring compression ratio was proposed. Theoretical analysis and experimental
verification reveal that the low compression ratio of O-ring II is the main cause of sealing failure. By optimizing component
dimensions, the lower limit compression ratio of O-ring II is increased from 1.83% to 14.85%. Nonlinear finite element analysis
was conducted to investigate the deformation, Von-Mises stress, and contact pressure distribution of the O-ring, determining the
optimal sealing groove width as 1.40 ~1.45 mm. Tests demonstrate that the improved sealing device exhibits no spark generation
under extreme conditions (-40~+85 °C) or after long-term high-temperature aging (107 °C/17 d), confirming enhanced sealing
reliability. This study provides theoretical and engineering insights for dynamic sealing design in pyrotechnic devices.
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Fig.1 Schematic diagram of pin puller structure
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Fig.2 High-speed photographic photos of failed samples
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Tab.2 Comparison of dimensional parameters and
compression ratio of O-ring II before and after optimization
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Fig.5 Deformation and contact stress distribution of O-ring

T3

,--:ag;g

bl
8f E&s.i@i; "ﬁ

..-I@I.éfg
THEHTR
*

[ cEmcumn ]
LR

under different compression ratios

FEARTRRGRR AT, O FEIB Wb /135
HEUE SAME R AR . B R4 05T, O T
Pl 5 AME A it I B LA % O T B R iy 7 4 S B0
HdE s FUKIN S, ME405%0 14.85%. 22.64%
1 29.82%I}, O JEPE A B 43512 0.467, 0.703,
0.906 mm, FHR AN SI{E S50 1.91, 2.66, 3.85
MPa, HICAI DL, FEARZAHEINS O TR R Al B
R AT B Z AR B2 A TEAR DG

PR R R R AME N E BT,
O TR Z AR BRI R AR OGN 3R . ARSI E
BT T RFZAE O BTS2 HORAS T 5AME

FERMAI B LA SR R R T, S55RUNSE 3 Fii.
R 3 FEZ%RE O MEREMACE SHEME XL
Tab.3 Comparison of contact length and contact pressure of
O-rings with different line diameters

O JPRlZkis/mm O RIS %/%  HefibJEJi/MPa $Efili< % /mm

0.87 2.28 0.34 0.127
0.92 7.17 1.15 0.261
0.96 0.350
1.01 0.470
1.05 0.564
1.10 22.64 2.66 0.703
1.14 25.73 3.02 0.764

11.59
15.61
19.28

1.43
2.10
2.27

IS 3 BRI TG T, 153 T O L
AN N BESI I BE Z R AZMOC R, WK 6 B
HARDC B R? 1551 0.998, REIPIE ZIAIF/E & 1
TEARSGE . O TR AAz S T 2Z [ ke & an
K7 PR, HARCRE R 79 0.976, HE—HAESET O
FEREZAR SR ) Z [A] A B AEAR R

TETGZEREIITA, 2 i TAEA s )
i, AT ORISR, I, XL [R]H Jy RAE
TARSEE, HERSEE TR O TERIE AR AL T
RS HE



40 TRERAE . — M R B A 0 8 B SRR S

2026 4E5 11

1.0
g 09
08f o
Lot s
0.6f T
z 0.5r : o
i 4k =
%0'4 . Jif: y=ath - x
1ro3r ” : -1944 54 £0051 99
o2k B 2390 170051 41
IS e P Pearsonisr: 0.998 85
O0.1p R-)5 (COD) : 0997 69
0k5 090 095 T00 105 Ti0 115 120

O B4R/ mm
El6 OMELESEMKENIISrHZ
Fig:6 Fitting curve between line diameter of O-ring and contact

length
40r
35+
<30 ) (]
= ¢
25
201
5
@1.5 B - < R y=ath ox
B a R -7.688 95£0.665 55
ol0f RER: 9473 5620658 21
F Pearson’sr: 0988 15
05F = RJ7 (COD) : 097643
-

085 000 095 T00 105 L0 L5 120
O JHEEAS/mm
7 O B S1EME DS %
Fig.7 Fitting curve between line diameter of O-ring and
contact pressure

PAERR R G 7 A KA SAR, I S R SBURAE
HAEN, IRl <AL o R InVER /1. X5
RS PR 25 PN ) SR s D) 5 8 7T 35 6 MPa
HISUE O U e AU vy s Bl it 11
T 1485%E45% T, O JBRBAEARSRESERT
FRHEEAIY, 100 A0, S5 5RUNIE 8 B, 35400 O JEREL S
WERAREICHS . SRR EE K SME 3 Al ) f
A% 77

8 O FEEAFESETHIEMN NN (14. 85%ELHEER)
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