B4k HE2H & = 2 ™ T = \ol.24 No.2
2011 &£ 4 H CHINA SURFACE ENGINEERING April 2011

doi: 10.3969/j.issn.1007-9289.2011.02.017
K Al,0; 7 RBELIL AR FE 7 & im B L I 12 FRI T T &R

P #, SKibEE, g
CRH R TREFRE S PRl TRR, JLAC 100072)

B E: 4k ALO X RBEI MM EAT R HEAE BAT B M3 TE, L4k ALO; IRINR Bk 8 %~12 %i, itk
AERH BT )58 BE By 22 MPa #2153 35 MPa, R AU 60 %. MR, Al STRIEMEA RSB R m b3 T
B ERRR, R ALO £ ARG AL A2 b 7= A R E R AT IS, IX AR i ek 3 20 A R o
KEEIR: 4k AlOs; FIIRIEAL; (MATIISL; IBORSHI

RESES: TQ433 SCERFRIZED: A MEHS: 1007-9289(2011)02-0088-04

Segregation of Nano-Al,O; During the High Temperature Curing Process of Polyimide Adhesive
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Abstract: The performance of polyimide adhesive materials was remarkably improved by adding nano—Al,O; The shear
strength of adhesive materials was enhanced from 22 MPa to 35 MPa and the adhesion area exceeded 60 %, when the nano—
Al,O5 content was 8 %~12 %. Element Al was obviously enriched at the interface between adhesive materials and adherends,
which indicated that there was segregation of nano—Al,0; when the composite adhesive material was cured at high temperature,
and this segregation is benefit for improving the joint strength.
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Fig.1 Adhesive materials performance with different nano—
Al,O; content
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Table 1 Composite binding materials performance with
different coupling agent

Rtk 7041.62 63.23 % 33.01
KH-560 7198.85 52.14% 42.81
KH-550 7726.59 57.84 % 43.85
TMC-114 7778.62 72.15% 31.79

KH-550/
8236.99 68.63% 40.10

TMC-114(1:1)
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Fig.2 SEM micrographs and elements line distribution of
the adhesion interface



90 b B X @w L IR’

2011 4¢

Bl 3 43t T 40K AlLOS/PI & A K1 AWt 1 F)
SEM R Al 734 ATAR Y, AIRREUTH R
AEERTT %, JUER Al LEWTE B AR AR 35T, S Al
TERTERHAP R &R Wil Sm R B .
IXRUIGK ALO LI R, A7 7 7 AT T
MBS, IXXPREEARHE L R B AR . A
Zk AlLOs A L i , HAEF T TE R — A =,
XA P SRR T R AR SR BB, IR
ABL) B R, TR A 2 ) SR — e
B, 05T RN 1 TN SRR SR & B, AT
ARE 3 5 BT U5 B A

@) Ak AlLOJ/PI A KA EHI I TE SEM

(b) XRFH () By Al T 53 Afi

Bl 3 4k AlLOy/PI & & KEHEWT I ) SEM K Al THi 7345
Fig.3 SEM micrographs and Al distribution of nano-Al,O3

/P1 compound adhesive fracture surface
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Fig.4 SEM micrographs and Al distribution of nano—Al,Oz/

Pl compound adhesive fracture surface after KH-560
modification
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Fig.5 SEM micrographs and Al distribution of nano-Al,Os/
Pl compound adhesive fracture surface after KH-560/
TMC-114 modification

3 & it

(1) Gk AlOs BE 12 35 52 7+ R B ML REOR 244 6k
MERE . BT R ECH 8 %~12 %R, KiiEkbkl
BT D)5 B 1 22 MPa 422 35 MPa, R M
it 60 %,

(2) Al TERTERHER RS BOR Y 5w B T W)
BREHRAR, RIGK ALO TEE HRHEM B
T Al A 7 A SR (AT B GR

Sk

[1]  Vrmesk, B2, RIBA. SEHTEHBE I
I i M PR A PERR S (0] b ISR AR,
2005, 18(3): 16-19.

(21 BFAk, ZAEF. DR I e 5k SRR i FBORY
FIHIRESE O], L7346, 1999, 27(3): 18-21

[381 BAM, Zted. TBERERR Stk PR BRI MBS
[3]. = EBOkSF, 2000, 9(1): 1-4.

[4] B BB —AALREGOR Z AR [O].
B4y T 24, 1997, 2: 23-24.

[5] ELEEED. ANAORMA RN A AL = I BOR F AR Y 5
iy [D]. dext: REH % TREAERE, 2004,

[6] #hEE. 49K SiOp BUMEFRAUM A ORI B i 52
[D]. dbxt: BeH =T A%, 2004,

(7] B, BefRbk. REOL M PR AR 2 A WA
5% [J]. #a%hkl, 2005, 38(6): 23- 25.

fEE bt bR Hi 4 KRR 215 100072
e R TSR A RS LRER
Tel: 139 1145 8112

E-mail: sun2001lei@163.com

dhdhdhdbdddhddhddhddhddhddddddddddd
« AFiR -

(M E R AR B FIMERRINA) HAR

CRIMEABIAR B AL MR RS B > R
e T AR A BB AR, X B
MSHEAT TIRREME, TR BE i
ISR 22 B A K HLEE S 5N T, WEAEM
SR 2 2 A e AR RBER A KA A K
WFESLHEAT T AR, B R G MiA T W
TR LRSI AU L LE 55 2 B A L
VeI e WPl A8 RS SE R XTI
A digr i AR A A AR S B
HURRIRIR 5] 6 T E S 80T TIRER . NATH
MBI ok TR MR B A T RIBM AR
B BRI TR RO P 22 R A IR 2
#HPA

CRAIMEALBIAR B AL MR RS BB >
IR AR A B ARAE B ] 9o A 0 82 F O T R
RYGMENE, BARENAARKFARAHE, 7T
AR R E AL B AR W TR S BA g
BARANRBEM/EESSE, EHTRERRARE
AL A BEVEBERTRIL) A — & T B Rl m AR
NBAE -

EBEEB IR T BN ARG T R, 2
2 F 5 oMl s ekt Bz, <2 40 JE

(Bfits AR



