i 555

TEST AND ANALYSIS

T 518 ANBR3305 5 NBR3305E [}

AR LT

=)/

v

AR, SEL, x’, RKBE, L’

(1. FHPRRARERRROY LA ARLFRLER O, IR HE
2. mEA WM RA MDA RAE ZMAaksaa, Bl =N
3. HBREMBARATA, IR FH

266042 ;
730060 ;
266000)

BT ANEENEHRT =4 ANBR3305, NBR330SE RS HF MBI ML, BRRBLRTSEE. RKESE.

BEINGHSESHMRRSSENIN, URRAREIDTIEEE.

A ENMILEE. MARSHMENN. SREH .

RANOBHZF. DOABSZT 4010NA RD. BLE BY, ANBR3305 {ftF NBR3305E BYMHAEZ AL : BHEF NAPM JEENE
NBR3305E BIMNEZMEEE ; 4010NA, RD BF)FINE ANBR3305 RS Z AL ; BLE RAIFEMAE Z AL,

ES LR

TSR 5 HOIERE  YDIBHUIRIERE  MIRES L

SIRLI : KRR, BT, Xk, F . THEKRE ANBR3305 5 NBR330SE MM SEMAEHR ] BEBRASES, 2026,

52(9):55-59.
PHHHES : TQ333.7
XHk#RIRGS : B

THEBER (NBR) B—MNA THEREKR,
HoTHOSENRERGREERD, $15 NBR BIMIF
WHMETRMETDINS, ®TZRNEATFMHRE. B
. OB, MEFNE, BEERESPHELH
ZHRAR, aERNEPIRB. BFANANIERBL
MBMNEXY, HWHOR, KIXASRERESE
NTEER2I, XASAXTEERBIURSH G
BHmAR. MEAMBE, BMBRR, FERH
THASEBREIGPHNAE, REERRNEHEF
BEARUERSFHIARGIBRDFE L, BRT
BERRERRNEBETR NAPM £ARENERREGEID
THISADEMER, AERAXUTEREDN, B
ERR=RH. BRANANERAMBGRPIREE, O
KT REERNERSSH ",

AAREEMEBRMMBS D BURHD IR AR BE |
MRESEXME. MABEHUEEFTLAEN =K
ANBR3305, NBR3305SE #{TXt, HFRITEHEA
ZAX ANBR3305, NBR3305E it actgn, AT
FERNSE LDRNAREHRSE,

2026+ %52%

XEHS . 1009-797X(2026)09-0055-05
DOI:10.13520/j.cnki.rpte.2026.09.011

1 ZRBH
1.1 EERMHE

ANBR3305, NBR3305E, dEGH=NGHKA
T s RE|N330. S, BIEE. WLHl. BHE
FIDARERR T\ E BRI R
1.2 FEMNR[ESE

X(S)K—-160 B FF &Y, ERBNELREBHNWK S
FRAT ™68 s Rheomix 3000 IR RTN, BEE
RATFT®B s Av500 'H-NMR A7 B 3£ kB E1Y,
MERBKBRATT®E;: DSC 1/700 BERPT®H
SR (DSO) N, MIBKEY -HNZATTE@
RPA2000 B RRN0 T2 (RPA) {Y, EE TA AT/~ 6m;
XLB-D FRmWH, #HLMNEONBRERAT
& ; GT-7017-URP UV =S Z L FH. GT—7080S2
BB EMN. GT-TCS—2000 BIAI XM, S5k

EZE @A Gk Ed (1988—), B, LB A, WA TR,
EEBFR TS R TR TR S TR

TEEE: HAARNL TR (HESS:
23ZDGAO001)

055.



BREBERERE

HINAR&P TECHNOLOGY AND EQUIPMENT

MY B ER AT 5.
1.3 SLREH
ERRERS (REMD) -
NBR,100;Zn0,3;S,1.5;SA,1;N330,40; TBBS,
0.7,
BEEARRS (REH) :
NBR,100;Zn0,3;S,1.5;SA,1;N330,40; TBBS,

A—1"2=83 ; A—2" NAPM 1.75 ; A—3"RD 2, 40
10NA 1 ; A—4" BLE, 3,

B—1" 28 ; B—2"RD 2, 4010NA 1 ; B—3" BLE
3 (A % ANBR3305, B {7 NBR3305E),
1.4 HAEHNS

RIEREVHIES - BN LB NBR ER, &
BIRTERR ENARKE. BERS IR, £l
TR, IRIDARR. BEF . et Ffll, REINARE;
ZHEHEDDEABMEDD. BEIDD, BAREHE 1-2
mm, BERE-TEHRE, FB4-5 R F1=ABS
R BREEZ2mm ZE THRBRENB. TE
BYR KRR

BIERAREBTEEE 16 h DIE, EFRBHENE
TR, WMCREA 170 C, MIETIA 10 MPa,
MRAETEIA ty+2 min,
1.5 tHEaEMK

BRI M B39 1R IR AB N B RATE H T o

2 #R5i1ie
2.1 EREMMHEE
211 ERFINLEHRBIESE

MEREX 1 HIE, =1 ANBR3305. NBR330SE W
MTEBRRNBINESHESAKR, TELURN 1,445
WAE. BZEH 1,2 B5WERRK, NBR3305EP
1,2 &£ SF ANBR3305, NBR330SE RIERBSE
5 ANBR3305 Z8FR K, BBEF ANBR3305,

%1 ZH#MNBRMERFIILHRENSE

mB ANBR3305 NBR3305E
BBB 34.7 34.3
BBA 11.4 11.4
ABA 32.8 32.8
BAB 21.1 21.6
HEERBEBESE /% 34.9 35.6

212 AR|AREENVFIBARERE
B 2 GLIEH, NBR330SE® T, 4 —27.59 C,

056.

ANBR3305 8 T, 9 —25.63 °C, NBR3305E SJIRIEL
BLDREEM, XEBEBHTF ANBR3305 £ FHEP 3|
ATEWN. 2 ENEBERE, BRATHFTHERD, B
BT HsENE, BETDFENRINNN, RS

RBAEDREE " ; @Y, ANBR330S IRKRSS(E
F NBR330SE VRS E, JEERARMNEFHZF
NAPM 90N, MEITRERN. BETRRSE Y,

x2 ERREEENHEBUETRE

IS ANBR3305 NBR3305E
RRSE, % 4.1 8.3
T,/°C ~25.63 -27.59

2.2 FRAEEC S5 BE69 0 THERE
&R 3 OgMUELY, ANBR330S WERIIBRHER
8 (47), NBR3305E BVER[IEBHEERS (52),
XER2PRMSENHER—Ho
3 RGBT ERM

m8 ANBR3305 NBR3305E
LM Mooney (ER) 47 52
LM Mooney GRY%BD 61 76
A LM 14 24
F./(ANBR-m) 1.61 1.54
Fp./(ANBR-m) 14.79 17.63
Fow—F/(ANBR-m) 13.18 16.09
t,o/min 1.84 2.19
too/min 5.97 7.63

Lo ARBINERINE, 1, AT ZIERLINE, FL
ARIRER, Fu ARSKME, JUEBH, NBR3305E
B 1, BBESF ANBR3305, NBR3305E B9 1,, R A, B
ML BRK, WHHE 4, 1, NEE, GUEH,
NBR3305E HRCRERIE, ANBR3305 it RER
R

FiRBENBEATIMEE, JUBEL, MBEARDD
MESARK, Fu aHBESBRRNEER. BE.
EMBENRRKBESTEX. RARBEFAMRKSD
BRIBKEENRIELZ—, NBR33OSElN F, RS,
Fu N FEEREBRBOBRECREKEE, JUEE
NBR3305E YA EFI2E B ANBR3305 K,

2.3 REBRIMICBMEEX L

Bk 4 OUBL, MRIPERELEIBHETA,
120 °C x24 h ZHEMPHRLCRAAEBREIZN0. 6B
KERBEE, #5272 h B, HROAHBRER
BEEPYRIBTRE, MACBRAE 120 'C <24 h ZRHET,
MIPIRICBID 2 T RISBIZCMEE 5 £ 120 C x72
hZHT, R ANBR330S A BBE TR,

$52% H9W



NBR3305E NEE LR/, BMBENBELEHR
10, AT XTI 50%, 157032638 MEELS
By,

F4 FERARURMERERT

i 555

TEST AND ANALYSIS

2.4 A RBHEEZREEOMEE
DR S, &6 BIE, SRR RNEBEENDT
REZBHABRETSHU RN B ETHEIYBRE,

WEEDMAT -

e ANBR3305  NBR330SE (1) St A—1 (NBR3305E) 5 B—1" (AN3305)
ERMEBMAE
BRAREE /B 61 64 ERTT .
HI{B38E / MPa 17.3 18.5 . . P
TIWF B R /% 354 387 BETH : B-1"< A-1";
120 C x24 h AT TEBHE AESBH 6 Wby, A—1" VEIDRETHE. I
BETK /B +4 +3 =y I, N .
KBRETHE /% 1.3 5.4 HBKETHRHYER/N; 14.5 h 24 h 48 h BF,B—1
HIKH B K ETHKE /% —-13.6 —6.7 BT RBN
120 °C x72 h AT ZK G R
BETK/E +10 T8 B 180° fEKTAYE), B—1" > A—-1";
HHBEREZIE /% -15.0 -39.0 1 =\ = AU
M B R TR /% a3 D Bl B—1" (AN3305 fREBRTT) BYMARE MBI
F A—1" (NBR330SE #REBTT) o
£S5 TRABEEHERBRURMERETEE
mB A—17 A—2° A—3" A—4" B—1° B—2° B-—3"
AR ARNBE /B 66 66 65 67 67 66 68
HI{B38E /MPa 16.9 17.3 17.2 18.5 20.5 21.3 22.9
RIKTBEE /% 404 476 529 500 428 521 491
135 °C x6h ARSENKG
BEZTK/ E +5 +5 +6 +5 +3 +4 +6
HBRETHE /% -9.8 —8.4 -13.8 —17.1 -23.1 -7.3 -2.6
R BT E /% 11 -7.7  —21.9 —30.5 —24.2 —58 —-31.2
135 °C x14h AESEKG
BETK/E +13 +13 +7 +9 +6 +8 +8
RIBBETHE /% -28.8 —20.8 —19.9 -30.4 —23.7 —12.1 —18.6
RIBBKETIE /% —48.9 —497 —54.4 —58.2 —48 —42.5 —49.4
135 °C x24h RES[EZNKE
BETK/E +10 +9 +9 +11 +8 +8 +10
RIBBETHE /% -46.2 —34.3 —40.3 —50.8 —41.9 -22.4 -25
KB ETHE /% -59.5 —523 —-598 —68.8 —543 —499 —51.9

RO RRAZTSEN 180° WiTHAK

1 B BHR oS E]

Al 52 h,55.5 h,70 h
A2 83 h,86 h

A3 86 h. 94 h, 96 h
A4 52 h, 70 h

Bl 77 hy 94 h, 102 h
B3 94 h, 115h

B4 86 h, 90.5h, 108 h

(2) ¥t A—2" (NBR3305E+NAPM) 5 B—1°
(AN3305 tREBTS) -

BETHK . A-2" <B-1";

6 h, 14.5 h, 24 h ¢, A—2"HNTHRK/I ; b
ENBREKZE 48 h, B—1"HNBHERR/) ;

ME 180° fBMIBTE, A-2">B-1";

B0 A—2" (NBR3305E+NAPM) BNl #E I B
F B-1" (AN3305 tRERRTT) o

(3) W A—3" (NBR3305E+RD, 4010NA) 5

2026+ %52%

B—3" (NBR3305E+RD. 4010NA),

BELK : MBEMBERK ;

B-3" R RAIBPRETIE., WRBKETHE
BB ;

ME 180° fBUTEYE), B-3" > A-3";

B0 B—3" (NBR3305E+RD. 4010NA) Hi &
CHEBEEF A—3" (NBR3305SE+RD, 4010NA),

(4) XL A—4"(NBR3305E+BLE) 5 B—4"(AN33
05+BLE),

BEZNK : MBHEERK ;

B, NlBRETHE, MEBKESHEHER
Y

ME 180° fEHTETE, B—4" > A-4";

Bl B—4" (AN3305+BLE) BV MN&E MM T
A—4" (NBR3305E+BLE),

(5) Wk B—1", B-3" B—4%,

057.



BREBERERE

HINAR&P TECHNOLOGY AND EQUIPMENT

BEZK . B—1, B-3" < B-4";

B-3"( B—4" BAIRRETHER/) ; 6 h Y, #f
BUBKETK . B—1" < B—4" < B—3", 14.5 h, 24h,
48 h VT RIBKETHABERK 5

180° fE#TAYIE), B—3" > B—4" > B-1";

B B-3" By MRS MR TF B—1". B-4',

®7 MWHREELEREITLL

= 5 & 3l B
a =8 Bl > Al
b NAPM A2 > Bl
c RD. 4010NA B3 > A3
d BLE B4 > A4
e ANBR3305 B3 > Bl > B4

Kb, Ba, ¢, dABHBEENRKT: KNHE
FISKNOABSZ X 4010NA, RD, BLE /5, ANBR3305
NAEZHMAEEBL LN TF NBR3ZOSERE R ; B
b HBHESIL: MABZFI NAPM, BENETS
NBR3305E M AEZ M EE, B F A NAPM
8 ANBR3305 BYMAEZMAEE s He AB/LESIL -
4010NA. RD B F K= ANBR3305 i AEZ 1L
MABE, BLE RAF ANBR3305 NG Z A

3 i

(1) = {K ANBR3305. NBR3305SE /W 0 T B&
BROBISMESAIKR, BE_EN I12850ER
R K, NBR3305E (P 1,2 45 #J B8 & F ANBR3305,
NBR3305E RIFERBSE S ANBR3305S 28R A, B8
=F ANBR3305,

(2) ANBR3305 D FHPSIAT RN, FER
BEZE, BRETHTENZINME, RESTRBLED

BE ; @Y, ANBR3305 RS TF NBR330SE
HRRSE.

(3) FREBRTS T, &£ 120 C x24 h RES[ZNE,
=1 ANBR3305, NBR3305E WP T B ERMIPIRIL
BIDEM T RBBIZHMEE ; £ 120 C x72 hAES
ZHE, RENGESYENBMEEE KRR,

(4) KRB ZF O, MWHREEZMHKMHE:
ANBR3305 {ff F NBR3305E, [ # 8 &£ & M 8t :
NBR3305E {£F ANBR3305,

(5) 0 A B £ 7l 4010NA, RD. BLE 5,
ANBR3 305 BYAEZ {0 M A8 L L F NBR3305E 18
MBS TR IREVAE Z UM BE

(6) MABGZHI NAPM, B3ENET NBR3305SE
WG Z M EE : NBR3305SE+NAPM {£F ANBR3
305,

(7) SABEFILR, 4010NA, RD B FNE
ANBR3305 B A& Z M AL ;s BLE RFFHMASE
Zioiee.

S E X -

[1l ETX8R.ZAR. RMNBETHBEETR NAPM £ T BigRD
BN [J]. RS T0IR AR EISE | 2002,23(5):24—26.

[2] BETB . REMBER NAPM B985 R EAE NR DEYL B H
%X [D]. KEBET KRS, 2007.

Bl TR.THRX . AEEISENTBEEREEZNNDFHHE
BINAER [J]. SEBE T , 2025,72(11):812-819.

[4] Bi.8D¥. RNEBZANTRERRESRMNEIEN [J].
3682, 2012,33(08):54—56.

[51 B—m.KRE, THEE. TEERMAZTSSHRRANL
R[] S/MEREIR . 2019,40(03):20—22.

Study on the high-temperature resistance of nitrile rubber
ANBR3305 and NBR3305E

Zhang Baogang'’, Gao Zhixing?, Liu Xiao®, Zhang Luchen', Feng Xiaomeng?®

(1. Qingdao University of Science & Technology, Qingdao 266042, Shandong, Ching;
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3. Qingdao Haishengtai Materials Co. LTD., Qingdao 266000, Shandong, China)

Abstract: This arficle conducts a comparative study on the microstructure and physical and mechanical

properties of Lanzhou ANBR3305 and NBR3305E, including tests on micro-condensed structure such as glass

transition temperature, acrylonitrile content, and content of various sequence structures, as well as tests
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on the processing properties, vulcanization characteristics, physical and mechanical properties, and heat-
resistant oxygen aging resistance of vulcanized rubber. The results indicate that ANBR3305 exhibits superior
heat-resistant oxygen aging resistance compared to NBR3305E when no anfioxidant is added, and when
antioxidants 4010NA, RD and BLE are added; antioxidant NAPM can significantly improve the heat-resistant
oxygen aging resistance of NBR3305E; 4010NA and RD are beneficial to improving the heat-resistant oxygen
aging resistance of ANBR3305; BLE is detrimental o its heat-resistant oxygen aging resistance.

Key words: nitrile rubber; micro-properties; physical and mechanical properties; thermal-oxidative aging
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