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Fig.1 Effect of different contents of nano CuO on water

resistance of adhesive

SR, HE 2 YK AL A B R AR 1K 25% B LA LI
23 TN R TR0 FRORE B B, A IR RN R AR 45 i b LA
PRI AY, i HIE AR F R A e, 3 RUE R O-
Cu-O i, fH5REEHT BRI Mgk S0 s I
BRI 20%I, HIREE IR 4 kA, IR sk
RN TTHEK 168 h &, KGigs sy v o e
B -

HR AR A K AR A T DL R AR LG, DR b AR M
PRI L, S A B S N B A, IR E
T A 3 B 54, SRR Z 1 0-Cu-O #, e
RS AR R it P R 2 SR AR R b K S AL K
B K ERE R R B 2 sl LUE Y, gK% L
BT I Ry FEAA ) 15%F0 20% I, V8 I 4B 40 K 48 Ak
A AR, R A SOk R g i AR
T KL 168 h Ja, PUBY PSR /MR . g
KA TR & FEAR Y 25%IN,  TEIR VR N B g kAR
AT 2o e, IRFN ISR AR BR S, R &5 i
A BTN B

h T D BRI AR IR R K, KR 4
I BER AT AE N THE KR 720 h i, 038 3o Bl 1) 54
o B3 R THOKIN ) 5 HTBT Pl B K R R . R4
M ZK A N Tl KR 168 h &, AR T i/KHT
P YIRIE R T 7.21%; REHIFRA N ENT
KB 720 h 5, LB DISREE A 3.76 MPa.

h IR R & e R 570 6 o il Ak B S PR i K PE
PR Sk A7 A4 1500 3004 700, 900. 1300 C
Wb FEIFBE A W, AR A AN LK 168 h, JIKAS
SERPUBT ISR, P 4 RO BB U R M A R
MAZE AT DU I, Tt A5 4 AE N T KR I
ARER, R I B AT IR AP BY D) R i 4 A

- Untreated CuO
I CuO heated at 900 C

Strength/MPa
S = N W B~ NN 0 O

15 20 25
Content of Nano CuO in Matrix, w/%

2 BRSNS 15 U K A BE ) R
Fig.2 Effect of calcined nano CuO on water resistance

of adhesive



%2 3]

KT QORI B IR SRR U /K 1 E FA 52 <579 -

Strength/MPa
W (=)} 3 o]
= = = =]

b
=

0 200

600 800

(95}
(==}
T

400
Time/h

3 PUBYYI R AL B R I N KR TR) (¥ A8 4k
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Fig.6 SEM images of the internal morphology of adhesive treated at different temperatures and before (a, c, ) and

after (b, d, f) immersion in artificial seawater: (a, b) 150 C; (¢, d) 700 C; (e, f) 1300 C
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Effect of Nano CuO on Water Resistance of Phosphate Adhesive

Liu Zihao'?, Wang Mingchaol, Guo Anran', Liu Jiachen'?

(1. Key Laboratory of Advanced Ceramics and Machining Technology of Ministry of Education,

Tianjin University, Tianjin 300072, China)

(2. Tianjin University (Qingdao) Marine Engineering Research Institute Co., Ltd., Qingdao 266200, China)

Abstract: Phosphate adhesive were prepared using the H3;PO4 and AI(OH); as the matrix and nano CuO as the inorganic fillers. The

influence of nano CuO on the water resistance of phosphate adhesives was investigated by soaking mullite joints that were bonded by the

adhesive in artificial seawater for 168 h. The results show that the nano CuO can improve the water resistance of the adhesive. The shear

strength of mullite joint is 7.13 MPa which is the best strength after immersion in artificial seawater when the content of nano CuO in

matrix is 20wt%. The joint has good water resistance within the whole heat-treatment temperature range from 150 °C to 1300 °C. The

lowest shear strength is 2.31 MPa after heat-treatment at 1300 °C and immersion in artificial seawater. Compared with the nano CuO not

heated at 900 °C, the adhesive has better strength when the nano CuO heated at 900 °C is added into the adhesive.

Key words: phosphate; adhesive; water resistance; nano CuO
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