N

26 1M Z FE TR R o R Vol. 26 No. 1
2025 4F 2 1 JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY Feb. 2025

REEERU/NIRTEE- SR AGEE D HEESIHR

FHu
CHEE WAL Z#EEW .241007)

WE H4MEANRYTE2EHBRGHRAE . AXERETENIEG, FETUHINE, FHEERITEX. ¥
MEHER A, AN ELR M RGERARG AN EKRKEAENL BTN EUNRRRASN T ER
Tk A ERA R ETERSEE., RAEGEER, NE R R M E R LR I E AT R R
HAT R, ZRBEABHERA TR RELEEN S0 mm £AHWINE T HRAELEE + 8 th T Mg, %K
TR EEEH AR EER 130% 0 £, B E A #=F 7 6 MPa UL b, fnJE # F 45 4 & 40%~60% , 0l & 7T
FEHRASTF24h AREKBKEOHE#RLRITER RIEFHER, REERXV . A#AEERAE TR
T AERRERR T RAES MEER EKMNETMEXRETHZRERNIRTE2E-RRERKE N
HE.

KR 2B HRERE;ODHERBEIEBR T HAES; mEHEE

DOI  10.3969/j. issn. 2097-1915. 2025. 01. 004

hESEE  V255.3;TQ330.6 XEtRER A XEHS  2097-1915(2025)01-0026-06

Research on Control of Rubber Surface Protrusion with Small-Sized
Metal-Rubber Product by Molded Vulcanization

WANG Cuihong
(Wuhu State-Operated Mechanical Factory, Wuhu 241007, Anhui,China)

Abstract A small sized metal-rubber part being vulcanized, the annular rubber surface is a curved surface
with high inner and outer rings and a concave middle part, and such a product is not only out of keeping
with the design requirements but also an affection of sealing performance. By measuring the protrusion a-
mounts of the highest and lowest points of the rubber surface of the metal-rubber part relative to the metal
end face and the concave amount of the rubber itself, the overall protrusion amount of the rubber surface is
indirectly described. In this paper, the control variable method is utilized for conducting experiments from
the dimensions of mold design, molding vulcanization process and stay time before measurement. It ap-
pears from these experiments that the mold molding surface designed to about R50 arc surface can effec-
tively compensate the concave amount in the middle of the rubber surface, the thickness of the rubber
blank is controlled at more than 130% of the design thickness, the vulcanization pressure is controlled at
more than 6 MPa, the increasing pressure controlled at 40% ~60% . and the stay before measurement is

not less than 24 hours, ensuring the protrusion amount of the rubber surface for meeting the design re-
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quirements and the sealing performance. The experimental results show that thanks to the improvement of

the design of the mold forming surface, adjustment of the size of the rubber blank, the vulcanization pres-

sure and the pressurization rate, and prolongation of the stay time before measurement, it has become pos-

sible to effectively control the protrusion amount of the rubber surface of small sized metal-rubber parts.
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Fig.1 A certain type of molded vulcanized small-sized metal

rubber component skeleton
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Fig. 2 Process flow diagram of a certain type of molded vul-

canized small-sized metal rubber
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Fig.5 The protrusion of the rubber surface of metal-rubber

product with different thicknesses of rubber blanks

Wt 5 A J5E B8 B 3 o L R
R W/ R SR BE R T 3.4 mm (Bl 4
JE AR b AR R R FE 1Y 130 260 B i T Y AT
AV BRI P R OB R RS B I S L B A
P AG B A7 B B TR A B 4 e AR W A R e, HL
S JBERE ) 52 Wi A5 /)N B4 v ] DX I8 AR 5 AR 6 P A1 P
RS R T T 2 L SO A B A T AR
AR IBE AR A H 0, E G R i A B0 TR TR N T A
2N BIAGBEARFR g — A A, 24 Mok B B —
FEREJE  Z R IR 23 i
3.3 WmALES X R E D H 2R R0

1) JFC Al 52 o PR 2R AN e o 9 5 S AR f AL
F F7 AN TR B A T g T o 2 AP IS T e e
T AR AT 5 i o 1A 09401 o, 22 1 4 A T -
a2 R A R UL 6,

0.115 0.030
0.110f
| £
g 0.105F .04105 0.023 0022 0.025 g
£ 0,100} 0.024 . I
i 0.096 0.019 lo.020 E
= 0.095¢ 0.018 =]
Sl 0.09 =
‘Lﬂf 0.090+ R, — _0015\\4
4T —— Jeen UM 0.085 4
15 0-085F — Jfif i i ik 0.082
0.080 L 4,010

6 8 10 12
T AL J1/MPa
Bo ARMULENEE-BRERALLE

Fig. 6 The protrusion of the rubber surface of metal-rubber

product with different vulcanization pressures
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Fig.7 The protrusion of the rubber surface of metal-rubber

product with different increasing pressure

0 T T R AR N AR R A < SR R SR iR
RS H IR s AL sl ) I T A I 7 R T R R Y A
R o S L2 fh 4 308 3 A0 5 A e 4R A A & 3 1
RIS AR B AN T840 SO B B L B X T Bl i R
BR L DAL A L 0 AR DA Js S A o R O
i Ta] DX 351 5 U PR A 4 SR R AT 1 B o SRy s A
F14 52 8D 5 204 000 1 T 4 8 3 418 1 ) AR I HORHE < T
200 5 R R L T v A S 1 I ] A R AR A
A B B AT A B AR AIE N S B A ARE ™
S T U/ T ) DX P G D) S 38 R 2 I
ZIN 5 S 3 A ey N AR R AE 4 R i R s A
FIRSE LY Ji v 2y 9 BT 8] JE — 2 40 L 38 20 49U
AR 8l B0 [R] I 2 2 vt T S A, B AR 3 1) i
DX 3ol P9 AR ol 2 Dok /L i AR I ) B8O B AT
e 20 38 P CHE 0 o DAL o PA A P R e ) X8R A G T 4T
B, M K m DU M 7 e T AR A
AR RE o o A I A R I P A AR
I Ty S A 2% 3 DR /1 o T R A Y ST R el
2000 AR B — S (L AR T A AR AL 2 T
J i 1T PR S A A0 A 40 06 ~60 04



30 EETR

2025 4

3.5 WEATS A A A X R T T B Y RS0

) A 52 o PR B A e 4 ] I R A
F8 5 T I 140D T i 8 00 A ] £ e 1) 2 A7 S G
TET 5 el R i A0S R XoF <5 s i TR ) o S 2 45
JHCERT ] 1 i 2 B 5 2R DL IR 8,

0.015 — -10-20
—=— I it
0.014}F —— Il
£0.013} 1 1% &
E E
0 0.012F 0.10 g
fg[ 0.011 L ' g'é
z N Jﬂ;
%0‘010 L 0.096 0.09%  Jo.05 =
1 0.090 | =
0.023 0.023
0.080 ' : ' g 000

0 10 20 30 40 50
3T ] /b

B8 AEEmMEEE-GKRERENHE
Fig.8 The protrusion of the rubber surface of metal-rubber

product with different stay time
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Tab.3 Data on rubber surface protrusion after improvement

of small-sized metal rubber parts for a certain type
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Tab. 4 Performance tesst results
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