H19% 51 TR SR T2 Vol-19, No-1
2001 55'3 2 H J- Radiat- Res- Radiat- Process- February 2001

FRS A RS P R BT E 1L T RE

FEIR FHA HIRE  RER

(s ey AFgebul dEst 100012)

FEE SR v S LR B SR B A X SRR TR (SBR) BEAT 8 ST RRLAL » 2028 T (e Se i AL T
20 RREE w1 R RADRHI I 2 AL VERE . iR v S A8 OSSR 32 5 SBR Tt & AL P RE Y A 280 4L
ARFEL

KRR YRR SR AT SCEC, AL PERE . SBR

HESES TLYY

F AT SPERADR R I C =2 51 4 Jor 4. (1) Fep - AN[m] i S PR A B S 21 0 i
PEORAA R PEBCE AR KRR 22001, AnREAR S A T SR REAR T s SRR e T AP P BB AR AT T IS %
R TR PR RE R 245 . (EX LEAR ) AR AT EL R BT DAAAT]— ELAE SR 20 3 ) S
BEATRCVE, LUK E i 2 I EORA F Y . R, BEAR R A% P RE 2R TR I AN [l 1) 2464
(2) b5 bR 2 . B N IR R | 5 BRIR A BRI A A S AR S ) AR ER 77 $2 s bR B AL R
REMITR EVESE, (3) B ALK 2 . a6 3d 1 B 2 70 A e 456 7 SR AU 0] ) S R B 3 8 I
AYLERE AR R R B 23 AN AR (VSR . () BRALIR 2R B AS R A B b1 2K
EPEAN R Y PERE ] T AR AN S , o e BYBC 7 N 20K e SRR AP RH O PR, T
B L 2R M T 2R SRR 3T,

RRYEA A AL TR AL L 2R BERABRAL LA IR L2, BB TR AL
I A A [ SCR] o3 B AL 1L AR AL PR BR AL | & A B ST s R AL 24
R SBRAL E04E B T ORERAL Y STARATHRALSE . AR R BRAL T 2% s i) PR A A [ Y 2
Wi (L% 1),

1 EE T AN Rl SIR PR 28 T G PR 533 1) A [a] B4 S e B » o 2 O PR Y -2 AL e
NP EEFRRE, 4%, B HERE —C—C— 4 h ol L2R—+E. K&k iEme
AR KRN ZESE . A AR BRAAR AL J7 0 548 SRR AL I VA AH B BT 0 AR AL X £ e 5 AR
i AL PERE RO oM

Tab.1 The crosslinking types of the main cured rubber and their characters'!’

Crosslinker types Crosslinking bonds  Types of crossling bonds Characters in properties
All sulfur [ —Sx—] Multisulfur bond High mechanical properties
. . . Anti ~ heating and
Semi - effective sulfur [ —8§—5—] Disulfur bond . . .
ant1 ~ compressing properties
Anti — heating, anti — i
Effective sulfur [—S—1 Monosulfur bond e .ng a_“ ! compxrcssmg
and anti — aging properties
Metal oxides [—0—] Ether and electrovalent bond  Good effect for crosslinking
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(&F1)
. Anti — heating, anti — compressing
Peroxides [—C—] Dicarbon bond . ] )
and anti - aging properties
. L. = . Anti - heating and
P — quinone dioxime [-—N=O=N—] Carbon nitrogen bond o . )
= anti — insulation properties
(0]
Resins of oxybenzenes B hvlene bond Auti — heati
~ €. t 1 — t: rt
and aldehydes [—C :O)_C__] nzene methylene bon i — heating property
v
Isoprussic acid ester [—N—C—N—] Carbon nitrogen bond High mechanical properties

High anti - heati d
Multiamine groups [—NH—R—NH—] Carbon amine bond igh anti - heating an

anti — compressing properties

Radiation [—C—] Dicarbon bond Antiaging properties

L % B 1 ¥k
L1 [E#E

SBRI500, FAkfr AL TA R A R s N — 110, KR iR A PR A A,
1.2 g &Fn{YLEs

FFHL SK—160B, _E g% THURA 7] _E e s PARR L AL QL13—D, bz T
WU ) 35S — BB s R iR 5L LI —5000N , A& AT L b4 101—2A, [ifg
VRERFE BB 1 OMN SEL 2 PARBRAL AL HPS — 100, b ygwg g4 g e A &)

PCo ¥ GHRIEFARR M ARSI TR B, 2. 2X10B,
1.3 A7

RIFBR R GB/T 528—92: B4k MR GB 351283 fift SL4E M REFRIE bR GB 7762—87:
PE 55 Z B GB 1688—86 AT,
1.4 BoREl%

Hy TR BRA R R AT RS B I8 T, TOu e T 0 5, [ I S S A A A
Fre PRI T A R, TR TR,
LAl RBEBACAES (S—SBR) ¥4 SBR e ¥ 7 vk S4bE ) I AL 70 ATHER] L By 7 0
BRI TR A IER - BUR A SR KRR N 2 BBl . SRS 78 150°C Zigs FIFEHLUE AL 2- Smm
ZEAT S BIRHMREHAL 10min,
1.4.2 fEEIHARES (R—SBR) 55— LRk PR N 0.5 3 (O BRAE. #4137 v ik
AL 10min, K G Zeid — g WA BV G BE TR R S 00 Y SRR STRAL
L.4.3 BRUERE B iR PTRRE S FIRRERR ) #h O E4 TE , D B ECRae ALERE Tt R
SEERE RS R
2 g R oM i #®

3% 2 NRERALFUAR SR AL SR e, 36 2 TTLLBHBE H BRARAT AL SBR
it SAVERE SHR ST AL SBR (T LA MERE AR IR, X 5 R R L34kt it )X
RAREEA S, BSCER[2TA . % —C=C— ., —S—S—RI—C—C—. BRI 7 i 3 404>
514 6000L/meol -5, 47L/mo! .s F1 0. 0061 /mol ... ., FIEE&ME . —C=C—HE5RER



14 RSB S5 50 5 T 224 #19%

WM, =S —S—IKZ, —C—C M REMERERGR, Br LASCHRAE R 45 1 B3 S5 PR iy 2

EHERER K.
Tab-2  The properties of radiation cured SBR(R—SBR) and sulfur cured SBR(S—SBR)
Properties R—SBR S—SBR
Fatigue coefficients 1.047 0.914
Anti— ozone properties No Chap in 24h Chap in Zh
Tensile strength after ozonized for 24h/MPa 24.00
Tensile strength after ozonized for 24h and aged for Z4h by heat air/ MPa 26.86
Tensile strenqth/MPa 21.26 20.26
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Tab-3  The aging resistance of R—SBR and S—SBR

Aging conditions Tensile stress/ MPa Elongation at break/ %
100°C ot R—SBR S—SBR R—SBR S—SBR
0 21.26 20.26 600.0 570.0
24 25.66 16.70 589.3 432.6
48 25.63 13.90 593.2 327.6
72 25.90 / 566.7 /
96 25.15 / 586.7 /
144 26.14 561.8
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THE AGING RESISTANCE OF THE RADIATION
CROSSLINKED ELASTOMER

LI Chaoshun LI Shufeng GUO Zhentao ZHANG Guimin
( Beijing Radiation Application Research Center, Beijing 100012)

ABSTRACT For the super properties, elastomer materials have been widely using in the
fields of industry. agriculture and national defense- But the weakness of aging resistance perfor-
mance greatly affects its life span and increases the expenses for service- Some intensive research
on the additives of antiager and antiozonant is carried out to improve the aging resistance of elas-
tomers- But the property of elastomers aging resistance is not only related with the additives. but
also with the curing methods. Radiation crosslinking method for curing the elastomers in this
work is employed to modify the mechanical properties of elastomers SBR in order to enhance its
aging resistance property -
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