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Abstract: To satisfy the safety properties of the organic
anchorage adhesive used in engineering field after heating
from elevated temperatures, a series of pull-out tests for
three anchorage adhesives were conducted after heating at
temperatures of 25, 60, 100, 160 and 260 °C. The glass
transition temperatures of three adhesives were tested. The

heating process was found to follow a fixed curve. Three
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commonly used anchorage adhesives were adopted. The force-
slip relationships of the adhesives after heating, the ultimate
strengths and their change regulation with the temperature
were obtained. A three-stage or four-stage model for the
force-slip relationship was obtained by curve-fitting. The
results show that the bond strength of anchorage adhesive is
strongly dependent on temperature, and the rigid and heat
than
thermosetting adhesive. The results also show that glass

tolerance of thermoplastic adhesive is weak

transition temperature is the turning point for behaviors of

adhesive after heating, which can be used to determine the
upper limit temperature for continuous application.

Key words: anchorage adhesive; after heating; bond

strength; residual bearing capacity

FEFI R (anchorage adhesive) 2 & WM Ig .
FEM L B A Bl 28 B 8 SRS B 4 0 (LA R
FESFAAEVERIE WIS, BG4 [ U7 T
fETHE ORI T F P MR A A R B TR
DI PR N ] L DA Bl [ DL R g IR
FEAEE M AR S A A IR T R 2
PERE , (EFE S5 H N 1 R0 1 o AR o, SR B A AN T B
BN S I 2, RS S B R A Z B S iR
(KR 5 573 S, R P S 36 K R B TR RS W B, L R
o R HIL 1 EMERE IR L. BRT, E RS
FRAEF IR A RS B ) M R T R T WE AR, R
iR A R ST, b TR L B B SRR P A
TERF R REE B — , LB AT AN S 100 1 T B, X T4 A
2 T AN R R 0 22 RE R AR AL At R A A
RIS, Rl , B AR B N b A 1 S R i
We 75 43 F B R 7 2R B (HIRA AP R 5 18X
BRE.

HEWE. BRAAB2ES (51508412); HEH LGRS E 4 (2014M551451 ) MM AW R E SR ERESLRETNES

(SV2014—KF-17)

BfEE. K FA983—), &, YN, T L, RERTSE 7 7 B R K 5853 L. E-mail: zhangyul983xinxin@163. com



1724

Gl ¥ 1=y el )

Bus

S T EHRAE A A L A AR R E T A SR B R
T e E . £ EINE &gt TR ACI355. 2-
010, ZE EH M B 5 R % P & ASTM ( American
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Fig.1 Dimension and shape of test specimens{unit; mm)
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Fig.2 Test equipment
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Fig.3 Temperature-time curves of furnace
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Fig.4 Typical micro-structure of samples
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Fig.5 DMA curves of three anchorage adhesives
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Tab. 1 Residual bearing capacity of adhesive A
specimens after heating
wEE/ A1 /KN FHERE PHER BRK
TRl w2 R’ AN Ji/MPa #1/%
25 29.65 30.76 31.54 30. 65 21.18 100
60 22.96 24,45 23,89 23,77 16. 43 78
100 17. 35 16. 91 16. 76 17. 00 11.75 55
160 8. 67 8.91 8.73 8. 77 6. 06 29
260 15.43 15, 38 15,21 15, 34 10. 60 50

2.2.2 J1rBEBMER

R MRBIEE T 5 &Mkl
B B i R AR /N 2 5%, STTRIAR I 3 2R B3, T
EH &R IR E T WEH R R- BBk (E6).

F2 HEHKBAEARSHENESREN
Tab.2 Residual bearing capacity of adhesive B

specimens after heating

RE/ REH/EN FERE FHEE  RAR
Tl 2 w3 /BN Ji/MPa B3/ %
25 39.55 40.22 39.82  39.86 27.55 100
60  36.65 37.21 37.11  36.99 25. 56 93

100 29.82 29.73 29.58  29.71 20.53 75

160  28.06 27.67 27.73  27.82 19. 23 70

260 16,08 15.86 16.12  16.02 11. 07 10

£3 HAR CEABLHBENERREE N
Tab.3 Residual bearing capacity of adhesive C

specimens after heating

B/ AT /kN FERE PHER BRRKR
TRl B2 ®m#3 /KN Ji/MPa BIH1/%
25  44.86 46.21 45.28  45.45 31.41 100
60 45,62 43,20 45.40  44.80 30. 96 99

100 48.57 51,02 49.84  49.81 34.43 110

160 50.46 50.54 50.77  50.59 34. 96 111

260  45.87 45.31 45.11  45.43 31. 40 99
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it £k, 53 B T R U2 F B P TR IR R Y < iR e R B
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Fig.6 Force-slip curves
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Fig.7 Maximum force at different temperatures
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