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Tab.1 Comparison of typical environmental resistance of
sealing materials before and after optimization
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Fig.1 Optimization examples of sealing structures for
adaptation to large deformations
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Fig.2 Example of optimizing sealing structure for
a vehicle’s tailgate
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Fig.3 Diagram of scratch and wear resistant composite
sealing structures
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Fig.4 Diagram of glass sealing ring structure for a certain
type of wind shield
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Fig.5 Diagram of sealing ring structures for two types of
rotating seats
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Fig. 6 Comparsion of foaming and vulcanization process of
foam sealing ring before and after formula and
process optimization

PR F 2 o e 2 R AT AR i T S A X A4 T T
&I LI RS SO AT T S X A T T
H AP AT RS A BC T SO TR

IR B SR e TR TR T 2 Y A i 2R
IR S 0 S AT A T 45 L, 30 e 3 6 1 S A
[P R T 45 L A s i 2 RIS 1) <5 2 80, AR

R EAMIZAANBEREAZTHENREMEII

Tab.2 Comparison of stabilities of foam sealing rings before and after formula and process optimization
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Tab.3 Properties of foam sealing ring after formula and
process optimization
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Fig.7 Photos of foam sealing rings after formula and

process optimization
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Fig. 8 Diagram of cross section of hollow sealing ring for
a certain type of hatch cover
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Fig.9 Diagram of soluble core forming mold
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Tab.4 Forming process parameters of soluble core
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Fig.10 Photos of soluble cores
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Fig. 11 Photos of hollow sealing ring
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Fig.14 Diagram of air tightness test of sealing ring
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Tab.5 Environmental aging test conditions for sealing ring
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Fig.15 Large deformation test equipment

E16 EEAZHRLES

Fig.16 Immersion water tightness test device

LR R IEAT T

TN A1 6 Y Dt B sl 2 e e B i JEE
DA R Bz s 3% a5 Tk B2 1 it S ) g e T 55
il P L RE T 8 BRI S B HLBEAR ], AN Hh B
F A G RN s S A
A, AT IR AR 2 R 1 i B I, U
5 I, F IR LI E 2 0BG R R IR 10 °C L iR
I [1) 5 S KORF AT I o R, WA 202 25 8 ) e Y
S o (0T T3 R R S B L 22 D A S A
LRl S O

R A A SR O % el 1) 1 FH R 1) AR A T
SCHREIEBA VAN o R A9 3 2 2 o Pl (R 45
PERERY L BEA A o B B RHE R 4R S B i
[ 9 32 2 e A A 2 A8 A CUIARURE 731 BE IR 3¢ B
A S IR B A 1), 77 AR K A R 4 AR f ) L fE
TR TR BB

AR il ) 28 A FR AR i SE A FLl 77
A EE SR e g R RE AR AR ™
B PR REIR AR A, BB 45t 2 i, e 204 )
L) AR FHE . &AL dR Al F(E n] LR 4
SR, o n] 257wl i i R A 0FLE B 1R RE
FRARHASE , (H B B2 9 75 12 2 i 2 B ADLU 8 ok 3R
B, AR 1Y 4 1 R 2 O E Y o

K 1 1 sk 2 Ak 00 A s B B 2
A R 5E 5 A%, e AR B AR S

% B 0% BRI 1 L B . A TR R Al
FH i 25 A% 35 T 38 g A AL 3 s S 3 6 >k S
B SR 5 UL 5 R R 2T S S
TR0 H R R 8 B RO R S e L. ARSI
TEIN T T %% 1 B R 4 RS R n i Ak A T
%, 76150 C R AT Insk 24k, If4% — 2 A I [a] |]
B 1547 2 Bk e 3, 75 3] 8 B A R 4 ak A AR
ARSI

AW I T 1E50,70, 80190 C T %41 %}
23 S PR E AR R R B AR, DA
[ 3 60 7k 32 R ) R R 8 kAR TR X A% T
SRS 5 AL AT ) A3 A, DAAE AR A
A5 U R AT B 2R AR T, X 2R A T 5 R i i
JE ) eRBCVE PR, 15 31 0 R0t 8] 5 308 5 ok B2 (] 1Y
NI, LA 35 BRL A T 00 75 A EA -

MR EE TR, — AL, R
N P TR S B R U BE 5 Ak SO Y 56 & T LA
FHBAT 2 e 53 75 FER S -

k(T)=A « exp (-E/RT) (6)

Pk (T) N 40, min 5 AW FEHIT T,
min ' ER G AL AE, T« mol ' ROy BRAE AR AL,
8.314 7+ mol '« K''s THIM I 2AIR 1 K,

2 SO PR R AR (7) o

F.(t)=k(T) « ¢ (7)
o, FL (6) ROV R IR RREL, o R3] o

i (6) XA (7) X, 15 (8) -

F (1) =A * exp(-E/RT) =t (8)
X (8) R iR AT 4

t=F.(t)/4 * exp (-E/RT) 9)
X2 (9) B E AT 45«

lgt=1g[F.(t)/A]+[Elg(e/R)] +(1/T)  (10)

Aa=Ig[Fx (t) /A],b=Elg(e/R) ,fE A= (10)

i
lgt=a+b «(1/7) (11)

Rilgr 51/ TR F , I AT D i S
KA BB RE— IR BT PR AR IR B 45 2R
JEE I TS I IR]

XA 5 % 35 A e AU B ASCTR B S 1 ge
SR A 1/ THEAT Pk L 43 B, AT A3 2400 & &
20K,

R4 15 21 19 25 25 8] 5 i 52 R 02 TR) Y £
PERZR TR, R RN18 CF & E AR FH 4k



512 1 TSR TR R TR R B R R AT 947

4

3 - L}
E L)
Eap s
E

1 [

O 1 1 1 1

0.0027 0.0028 0.0029 0.0030 0.0031 0.0032
1/[T (K) ]
E17 BEFESHKATENZIHMEHERF 61T
ElVAS> &R

Fig.17 Regression analysis results of sealing material service
life assessment based on compression
permanent deformations
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Fig. 18 Photos of roof window and rear door
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Research on Optimization of High Reliability and Long Life Sealing
Technology Systems for Vehicles

YUAN Lei',DU Mingxin®, LI Jingyou® , LIANG Wenli'
(1. 63963 ,Beijing 100072, China;2. Shandong Institute of Nonmetallic Materials, Shandong 250031, China;3. Northern Vehicle Group, Beijing
100072, China)

Abstract: In response to the reduction in the body armor thickness caused by lightweight armor
vehicles as well as the demand for the high reliability and long life sealing of the vehicles in complex usage
environments such as high salt mist, high and low temperatures, high humidity and heat and strong ultraviolet
radiation, the research on optimization of the high and low temperature resistant and aging resistant sealing
materials, the sealing structure for adaptation to the large deformation components of the thin shell vehicles,
the integral forming process of the large—sized foam sealing rings and the evaluation method of sealing
properties of sealing ring was carried out. The results showed that, after optimizing the sealing technology

system, the vehicle sealing rings could meet the water and air tightness requirements for the large deformation

sealed components of the vehicle body, and their service lives were extended by more than 25%.

Key words: vehicle sealing;sealing technology ; water tightness; air tightness
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