ML EH

MATERIALS FOR MECHANICAL ENGINEERING 2023F 1078 £47% £ 108 Vol. 47 No. 10 Oct. 2023

DOI: 10.11973/jxgecl202310015

AIN #0 BN KB S 23T IR INERIEFE K
EeWH =R

i@mél 7@1!..\'1%1 jj_ll..\ 2 gl]-‘ iﬁl gﬁﬁ“’-ﬂﬂ? EZEEZ EE QEZ ﬁﬂéﬂ.z
(1. T MNKFEIME R A IRFR, ] R LB E SRR A I T TRE AL PO, 7 M 510000
2. AR ST, A E 52300033, )T A AAAF R P LI TAT, TN 510000)

OB, ARERLERENERERES40,3.2%,11.2%) BN, AIN 24 K 42 IR3 2REA
# g (EN/EP,AIN/EP) £ 444 B R T AR B S B Is 5 5 fe LA ek ad % ma
2R KA Am BN Fo AIN 29 K BUEAE A IS F6 38 m T 5% ~10% ; BN/EP f= AIN/EP £ 441444
FAP R R IR ANPGRS T 10%~25%, K BN, AIN &2 6938 3% X ; AIN/EP £ 644693 40
BERZT 40%~60% .1 AIN 426938 mm3g K .12 BN/EP £ &#4H60 37 %ﬂé’%ﬁ*l&ﬁ BN 4% 3% #n

JUFRE ; B RBER T HA 11200, SRER IR 25 E & P, £ o M4Hed B s 4T,
RgiR . A FER G IRAMG ; SR ) F e R
FE42ES: TB332 XHERFRER: A XEHS: 1000-3738(2023)10-0091-06
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Abstract: Different mass fractions (0,3.2%,11.2%) of BN on AIN modified IR3 epoxy resin (BN/EP, AIN/
EP) composites were prepared by solution blending method. The effects of nanoparticle content on the resin
viscosity and the tensile and shear properties of the composites were studied. The results show that adding BN and
AIN nanoparticles improved the resin viscosity by 5% — 10%. The tensile strength of BN/EP and AIN/EP
composites increased by 10%—25% comparing with that of the pure resin, and the tensile strength increased with
the increase of BN and AIN content. The shear strength of the AIN/EP composite increased by 40% — 60%
comparing with that of the pure resin, and the shear strength increased with the increase of AIN content, but the
shear strength of BN/EP composite was almost unchanged with the increase of BN content. When the mass fraction
of nanoparticles was 11.2%, the epoxy resin had moderate viscosity and the mechanical properties of the composites

were the best,
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Fig. 1 Shape and size of tensile and shear specimens
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Fig. 2 Viscosity variation curves of IR3 epoxy resin without and with

different mass fractions of BN and AIN nanoparticles at 60 ‘C
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Fig. 3 Viscosity vs temperature curves of IR3 epoxy resin without

and with different mass fractions of BN and AIN nanoparticles
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Fig. 4 Tensile stress-strain curves of pure epoxy resin and different mass fractions of BN or AIN modified epoxy resin composites

at different temperatures

M2 1 a] 1. 5 4l 28 S A B8 4H Lt BN/EP A
AIN/EP & & M BHAFE 09 b A i B8 = 17 1096 ~
25%,bifi BN 5k AIN & 53, 5 & Rk B om B
Yok, HA47E BN 8¢ AIN BR800 11.2 %Rk )
K, BN i AIN GOR B0k 0 5w HL ] ZA0 45 . i
REPRARAL A 100 nm, 7RI FE4A i 9 3557 2 B0mT
DIHE KPR AT FE B, DTS 203458/ FH s BN
o, AIN 53R R 22 [0 A i i i 45 4
[oiA5 i 32 28k oy AT DA A% 338 3] e o B L R A i 1Y) BN B
AIN Gt _E, I3 AR R R

ST I, 5SEEAE . 77 K NE A MBI

xR 1 HAREMEFIARERESH BN 5 AIN B IR SRS
SEEMRMEARRRBE TR HERE

Table 1 Tensile strength of pure epoxy resin and different

mass fractions of BN or AIN modified epoxy resin

composites at different temperatures
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Fig. 5 SEM morphology of tensile fracture of pure epoxy resin and 11. 2% mass fraction of BN or AIN modified epoxy resin composites

at different temperatures
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Fig. 6 Shear stress-strain curves of pure epoxy resin and different

mass fractions of BN of AIN modified epoxy resin

composites at different temperatures

94

AT » B2 ] ST UIREIAR s 5 3 A 1L . 77 K
TR B B DI -0 A R R R B, B ) g R B
[T o 505 3 PR /S (39 W e 7/ i 1 e e ]
SRR o35 T IS B R R A ) i B2 I ASE i
AFFH I B R F AN IURL I U Tk 2R B0 SRR
[F) , PR B 5 % e e, A R L IR A R R
HIZE 2 W1 SAEER AR AR 1L AIN/EP 25 40R
AR AR N A 77 KN BB IsR B4R & 1 4000~
602/ » ELBY 1150 B Fifd 44 K FUOREL 5T £ 53 %80 64 18 o i A
Wis . i BN/EP 52 & #4 RHRRE (19 57 D) 56 15 42 fk
AR/ X AT RERZ Ay BN S RolR &5 48, A2 LR, 7
WERRHER h 2 3R L X R A SR 4 5 4 4 T 2% 1
FISEH
®2 AIREMEFARERESE BN I AN X EFEHAE
EAMBERREIRE TR YIEE
Table 2 Shear strength of pure epoxy resin and different mass
fractions of BN or AIN modified epoxy resin

composites at different temperatures
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Fig.7 SEM morphology of shear fracture of pure epoxy resin and 11. 2% mass fractrion of BN or AIN modifed epoxy resin composites

at different temperatures
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