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Experiment on bond behavior of aluminum alloy plate bonded
to concrete by inorganic adhesive
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Abstract: The use of inorganic adhesive to bond aluminum alloy ( AA) plate for strengthening reinforced concrete
structure provides an effective solution to meet the requirement of corrosive environmental resistance and high
ambient temperature, where the problem of interfacial bond of AA plate, adhesive, and concrete surface is essential
to be solved. Taking adhering length as dominate parameter, the dual shear test of concrete-AA plate was
conducted using three inorganic adhesives including sulfur aluminate cement, magnesium phosphate cement, and
alkali activated slag for adhering two 3 mm-thick AA plate on prismatic concrete samples. Three typical failure
modes (AA plate debonding, adhesive failure, and interfacial bonding failure) were observed for different bonding
lengths and adhesives. It was found that under the same condition the maximum values of bonding strength between
adhesive and AA plate were mainly provided by magnesium phosphate cement, followed by sulfur aluminate
cement, and the last was alkali activated slag. The effective bonding length was analyzed on the basis of the data of
interfacial bonding force and slip. A model of the relationship between bond strength and slip for three inorganic
adhesives was proposed. This study provides reference for optimizing the inorganic adhesives applied to the flexural
members strengthened by bonding AA plate.

Keywords: aluminum alloy ( AA) plate; inorganic adhesive; interfacial bonding behavior; bonding strength;
effective bonding length
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Tab.2 Failure parameters of specimens

-+
g P et |ae O gt

J&/MPa J&/MPa

A100 28.42 LR N100 4.39  BE SRR
A130  30.24 [ N130 5.0 HEERUE;
A160  24.26 WEEARR ||[N160  8.69  FHE A HUBIAS
M100  37.35 A4 URS || S100 1.96 A e
MI130  35.25  SREEHUBK || S130  2.79  HRESRUBUR
M160  34.80 A A MUK || S160 1.01 S

P 2 WAL, 45 2H B 4 B O R B R 46
KEERIE TG0, A R INLPFBL R PR ER K Ve T 45
90 L AU RS 790 2 B R, (E AR B2 o )
S 2 SR+ SR B R 2, S R B 5 i 2R A
PEEHABBRG 7 22, N 22 9P K 0 e I A
BEREAG I [ B, 5 TR 5 L SR MM R B R 4, (B IR
SR SR R A ROV A R SR R E R
17 B TAL, B 55 1A BB R, B R4 5 A
8. S ZFNAM T K 0 SR BE LR IR R
b, FCRE AL R 7 AR A0 K T A B W 55 T A K
FEAS TR, ELAEE IR 1 60 A < ORI A0CR TS S5CH:
T ZRH 24 o JRE S R T A RS R . M R
BKPEHTHTSREE IR PE R BEA AL [R] Rkl A
Jele s B S e - 2 i 2R A R B AL T H AR
R A RGOS 791 5l 1 0 6 B < AR [ 9
Bk 454 FCHLI.

2 HRE44
2.1 W -HEXER
SRR ST - BRI 7, i T

B 2R B I RORY 7 b 4 06 B2 T S B T At =
PG, B S ZRFNF BEA T 7E— AP 5E.



% 6 WML, A CHUBR KGR G At S IR EE + R m A A Re e - 61 -
8001 _
=0 —<4000N 1500¢ 800 O
—o—1000N —>—5000N —=0 —<—4000N —e—1000 N ——5000 N
¢ 600f +2000N+2228§1 1200F Iégggk:ggggg . 600 —A—2000N ——5533 N
g —v—3000 N —e— 1 :r: ool —v—3000 N —8—6 896 N = —v—3 000N
1) 400} = 2 400k
8 ™ B!
= 5 6007 =
200+ 200F
300 f
Ui, ; , : . . 0k ore : : ; ;
0 20 40 60 80 100 0 30 60 90 120 150 0 40 80 120 160
5imzaim i /mm 5imgim i /mm SmgimE ) /mm
(a) A100 X1 (b) A130 34 (c) A160 K1
1000 r 1200
—=—( ——5000N 600 —=0 ——5000N —=—0 —»—5000N
2001 —o—1000N ——6000N —e—1000 N ——6000 N R4 6000N
. —4—2000N —e—7000N —4—2000N —e—7 000N - 3000N+70001\'
S ool —v—3000N ——8000N £ 400 —¥—3000N ——8039N S 800 T A e
J;( —4—4000N —+—8518N = —4—4000N :( —
N I = N
g 400 £ 200 B 400f
200 +
Ope—— gy O = » e 0 : : ‘
0 20 40 60 80 100 0 30 60 90 120 150 0 40 80 120 160
5In#EsmiE e mm 5n#Rum e /mm SimamiE e /mm
(d) M100 14 (e) M130 4 (H) M160 44
150 _ _
—=—0  —e—600N 2 —=—0 ——600 N " —=—0 ——1200N
120} —— 100N —e—700 N 3 —— 100N ——700N —e—200N —e—1400N
. —4— 200N —e—g0Q N 150+ —4—200N —e—800N _ 300 —A—400N —e—1600N
S 9ol —v—300N ——900 N PN —v—300N —+—900N L —¥—600N —*—1800N
= —4—400N —a—1 003 N = —<4—400N ——1 151N = —<4—800N —e—1982N
.}ép( 601 —»— 500N ’Eb( 200 —5»—1000N
= =
30F
Ot . : - ; b — ;
0 20 40 60 80 100 0 30 90 120 150 0 40 80 120 160
5IngEssiE 2 fmm 5InzosiE 2 /mm 5Inzomi 2 /mm
() N100 &1 (h) N130 i1 (i) N160 14

&7

Fig.7  Strain distribution for specimens under different loads
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Tab.3 Effective bonding length of each specimen
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Fig. 8 The relation between fitting curve and test value of series
A specimen
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