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(1) Fe¥ R F 4 HDPE | BEMRUES, MERIREARS] S EPDM ZEFFHHL L3R, BN 150°C,
FHAER 100 AR IIA 0.5 BHTEHN 2 B 3CBREULH . RS ETRBALYL LBk 10min.
BEEX 150 °C, BMEMRF, BEX 3mm . B HEHREER VSR E S Ar RS,

(2) REFBEN ©°Co WHITHM,

(3) AT BT 12 v RE R

(4) ¥FER A BITE 158°C . 168°C TREEMENIREF FEWL 74, RigHiTHEm
R

(5) W RFIIRE L B HEAT TG 4, SIEEIIR.
1.3 L3RI

RN REREERHAREYNMEEMAEGREN Y . HRESRYHEEE
B EE SR A BAT R, (HRE SR —RE M TE A, N EE, Slanstrsl, g
%, FrRLAHEERARNY . 5L REESIR R R R A3 BERHE A B 8 5 i it
FER. £y HLBERBETERAT, IRYFEEEME, WEESBMAMRE B X BT 8
F 545t HDPE , EPDM RERBHEZHEEY, HRBEAIEY . EWE Z 0Tk E£E
SHEb, WMEEFMHEA TSN . HDPE AHEALERERE, BHSHFSRERL,
—fRAEOL TRIMA S S IR E RN T &{L . EPDM MERBEEA BEHN 8, HEin
ARERBALH S AT ZEE, FIRAEHA R, MERERFEE A 2 4358881405,

R PR T FELAR A A RELAR LB A R TEHE B i 0L R,  BIBEHRFZERIR T R A MR Y,
WIREME, RENEIERER,
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2.1 BN HFEERENEIXR

YE AR R BRI R N EEWIRT, ERENA —2HREMDHT.
MBI 1 AEY, EXBMEN (300kGy BAF), HDPE #IHI5K 3R B 2 A REEAR 50 B ik 4
KEZEL, BEEE TR, HKBEAMUKBTRAXKREE, MASRRYNERERX,
MEXEAR, ERBTRMES, SHHATEMEEREMX. SRFERREELE
ER, #xt4aXeRERERHYHY. MEERXZIEE, FHEBHMY, P K
W, SIERE TR, HEH T RBEN, B HDPE B34 K R et B 00 1 hnm s, e 2
B, S—RRBEOREER. MARSRFRE, HERHKEZRETEENHA, 5 HDPE RE
SR, BYRERZBIREKR, AN ETIRERERB R EE TR, #EE, [
TR RMBES SR F IR, ERMRTIRRERT KHERS, ERRMKX
RH—ZEH TR, W& 1 ALIEH, HDPE/Si rubber M3LBYF, mFHBAHRE, H¥H
RETRMAREE. BAXKE, BEFAHER, BFBMAKEF. EPDM #IIAXT HDPE/S
rubber BRI EVEREE TH BAIE, FMUBRMPRKRBET AR BHKRELET
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Fig.1 Relationship between tensile strength and
dose of HDPE
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Fig.2 Relationships between elongation at break

and dose of HDPE

Tab.1 Mechanical properties of HDPE and its blends

Unirriadiated

100kGy

150kGy

200kGy

TS Mpa EB% TS Mpa EB% TS Mpa EB% TS MPa EB%

HDPE 22.8
HDPE/FR 100/30 18.3
HDPE/Si rubber 90/10 12.2

HDPE/EPD M/Si rubber 80/10/10 12.6
HDPE/EPDM/ Si rubber/FR 80/10/10/30 9.8

370
320
640
720
300

22.1
19.2
13.0
15.6
11.2

310
280
380
410
260

21.7
19.1
13.2
15.7
11.9

280
240
340
370
230

20.5
19.0
13.3
16.2
12.1

250
220
310
330
210

TS-tensile strength EB-elongation at break FR-flame retardant

2.2 FEMMEAREOBASE

AP BT A R AT A — R R AT R, S %CH7E 20 AT, BN ABERRFFIGE AR
MERR, REEERE 24 b, HEBFMAG, MMUBIREEHAUMERE, T EXT R,
INTHEREEA AT, M XTI A R A, RATESET —MREERER, £F 100
IR 30 YEAMMRF, BIFLABPRMERER. K 2 \TE Y, [E# HDPE 358k
B, EMBET HBHER N 26 #FE 30 . MAEERMEMGT, HH LDPE —fKKHAkE
M 26 $2EE 28l°, RETRDR A FEMMSE SRS AR A X, B HDPE AR B HLE
RAMESRBSI2VERE, BURBRT, AARZRMITRE, FTUBER—%, MAREKE, B8R
R SEAR HDPE EAK, HEHNKHKE REBENNE, HEAERKNERT, SHEHT

KE 325,
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Tab.2 Thermal analysis data (TG) and OI

Thermal analysis data(TG) . 0)

Onset point/°C Mass lose/% Second point/°C Mass lose/% 50% point/°C
HDPE 313.3 4.27 361.6 91.67 472.9 17.5
HDPE™") 358.3 S 116 383.0 93.73 486.4 18
FR-HDPE 300.5 14.81 373.7 77.1 504.8 26
FR-HDPE(Y) 300.3 14.26 374.7 73.51 508.3 30.5
FR-HDPE/ 300.2 14.56 370.4 73.51 502.8 26.5

EPDM/Si rubber

FR-HDPE/ 300.1 14.66 370.1 75.6 520.5 32.0

EPDM/Si rubber(")

FR—+30phr flame-retardant, () —croslinked polymers by 150kGy HDPE/EPDM/Si rubber-80/10/10

ARSI BIERE 3 M8 4 B[LIEY, HDPE BHLHE, HorREEE THER
=, REARRIAERE, faEEm, Bl s ME 6 R, MARRKNE, REKEHLES
HRER, AHBHREB. TR RRERAARD, H40 RS HE P, Res 71/
BN A4 S BEEERTHRARS TR RERE, EREN, BEETHR
BERFESTHRNER, S0 EkREERRR. HR HDPE £\ HXBRE, ik
SERERARER, TERNTFHRIEBAERNE FREERZEME, SRgEk
REARNAEL, BEE_BRORREAHBMER, BI3XHK HDPE MRS, hE 7 T
i, HDPE/EPDM/Si rubber 7, MEREMKBBENER B TREFHE —HBIES TR
HREY), MEREE N HDPE B, HE®E TG A LHAT —BRETHMME, £5H
BEVBE®, FoREENERREN. £ 2 KRAKREEZNAE, RHEREH AT ELX
KRMFER T AR R R . RBK)E, BRGOMEETAARKR, HE 2 KAKENERR
B EEE AR HWEREE, WAEAREERBAR (WE 8 FR) . REXEKER RS
fRREHIER, HRSHNANE.
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Fig.3 Thermal analysis curve of HDPE Fig.4 Thermal analysis curve of HDPE
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Fig.7 Thermal analysis curve of Fig.8 Thermal analysis curve of
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2.3 AESH

ERUHRKPERABERA—EXEHN, ok, EARE, RRYKEMEE—
BB ERRY SRR E U EHRR T EEANE . TERMEIREREEZLTR
JEHAEL AR, TEC-502 ARHE—ER AT 25%, MEFETL TFHEELART D8, =R
EMLARHREM, WAEMEHBHKRIEATOEREZEMNER. ZTHERER
Rite Tk, B 26 AR, WRHESENTEER. AETRE, RA—-FHEERMAE
AL

MR 3 HF W, 3Kk HDPE ARB@EL 158°C THEL AR, HHMAZLEK HDPE M A]
HEidiRK. F#, £ HDPE/ EPDM/Si rubber kR, BMRMEMRE BT RIAL REEN £ 4L
K, EEMRMEEARRE, ZURE /N, ROTEMRI ISR 240 i
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I O0, R T BHAAT — MR RR T AR, B BX, 5 K06 PN EED
- JROH ., O %M, (i LAHmERERM NMAZEMREY. HERERAET, B

REFXBMRA R HRBRE, HOR BX WERERTREH, ERETURMEEEHR
TREVREFBEARNTEHARERE, HEMRNEL. BREHTRRIFORSES 7
£ 300°C TREER U, BN, WS MERORBEEN FERKN HDPE 2, %
WAXEE, BMERBMMEEH, WEEMAEZHEA, #FL HDPE Mk Rt
 PTRCE R T LA B

BAREKGX R AR kR ARk, TR e PR RIS T,

Tab.3 Mechanical properties after aged

Before aged Aged at heavn(158°C!")168h) Aged at heavn(168°C(1)168h)
TS/Mpa EB% TS/Mpa EB/% ATS/% AEB/% TS/Mpa EB/% ATS AEB

HDPE() 21.7 310 Failed Failed Failed Failed
FR-HDPE'Y) 19.1 240 17.5 210 -8.8 -12.6 Failed Failed
HDPE/EPDM 15.7 410 14.1 420 -10.1 2.4 13.4 450 -15.2 9.7
/Si rubber(!)

FR-HDPE/ 11.9 230 11.0 260 -6.6 7.8 10.7 270 -11.6 18.2

EPDM/Si rubbert!)

FR—+430phr flame-retardent; (Y)--croslinked polymers by 150kGy HDPE/ EPDM/Si rubber-
80/10/10: TS-tensile strength EB-elongation at break ATS-TS changed after aging AEB-EB changed

after aging
3 4 1w

(1) HERREERZHRL\RITBE, RMUTLBRO SRR, T ER TR
AT R R PERE .

(2) EPDM #]{f HDPE SRR AR AR WA MEE MR R KRG H I L E.

(3) MAEEREXT HPDE # AR RR (AT AR R S iR 68, T EL T AR B b i R
PYERE. FEOUIMA 30 KR FEMMIB ARG T, SIEHOTIAF] 32, HAE#EsE 168°C T 168h
LR, B, ZERTEEE, WAKE TR,

Bt £ TAERRFER LT RYRFR TR ORI ARG ERE R, 87t S0
AERR TR, FEBLERAEEHTOBEA LML R AR L SMBE, £HB08.
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RESEARCH ON MATERIAL OF HIGH TEMPERATURE CABLE
AND WIRE INSULATION BY ~-RAYS

GE Xuewu YE Qiang WANG Feng

JIA Shaojin Zhang Zhicheng XU Xianglin
Hefer 230046)

(Department of Applied Chemistry , University of Science and Technology of China

ABSTRACT Radiation-crosslinking improves a number of essential properties ot poly-
mers, so the high -temperature-resistance of polyethylene(PE) was increased by irradiation. The
national products of High -density-polyethylene(HDPE), crosslinking promoters, flame-retardant.
antioxidants, Si rubber, and Ethylene-propylene-monomer(EPDM) were used as cable insulation.
After -irradiation, thermal-endurance can get above 135, and high flame retardacy was firmed.
Oxygen index can get above 32 by crosslinking.

KEYWORDS Flame retardant, Si rubber, Polyethylene(PE). y-ray irradiation,

Crosslinking, Thermal stability,
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