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ABSTRACT: The work aims to study the environmental adaptability of adhesives by testing the bond strength of different ad-
hesives at different temperature and in different media, to provide process reference and data support for the adhesive mainte-
nance of helicopter composite materials. Two kinds of adhesives were selected: HYSOL EA9396 (Henkel, USA) and HUITIAN

HT6119 (Huitian, China). The basic properties of both adhesives such as viscosity, service life, volatility, glass transition tem-
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perature, tensile strength, bending strength and compression strength were tested. Then, the tensile shear properties were tested
at different temperature and in different media (ordinary atmosphere, water, aviation hydraulic oil, RP-3 kerosene, salt spray and
humid heat) by metal-metal bonding. The tensile shear properties of both adhesives decreased with the temperature increasing.
When the temperature was lower than 121 °C, the tensile shear properties of HT6119 adhesives were better than those of
EA9396 adhesives. When the temperature was between 121 °C (inclusive) and 149 °C, the tensile shear properties of EA9396
adhesives were better than those of HT6119 adhesives. When the temperature rose to 177 °C, the properties of both adhesives
were similar. Both adhesives had good bonding properties in different media. The tensile shear properties of HT6119 adhesives
were slightly lower than those of EA9396 adhesives under the conditions of aviation hydraulic oil and salt spray, but better than
those of EA9396 adhesives under other environmental conditions. The tensile shear properties of EA9396 and HT6119 adhe-
sives decrease with the increasing temperature. The adhesive properties of EA9396 are better at medium and low temperature,
and the adhesive properties of HT6119 are better at high temperature. The adhesive properties of the two kinds of adhesives do
not decrease significantly in typical environmental media (compared with ordinary atmospheric environment), but the tensile

shear properties of the two kinds of adhesives in different media are different. Therefore, the adhesives can be selected reasona-
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bly according to the specific service environment.
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Fig.1 Tail beam structure (a) and inner skin and honeycomb
of the deboned area (b) before and after repair (c)
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anodized; b) adhesive specimens

b BKE

AT ORGSR B B0 2 5 M ASTM D1002—
2010, AT HIEHIRE S A N4 BBy U5 s %
M8 GIB 444—1988, #4748 X 4 A 1) SRS 77 e W hr
BT 5E B E ; #2IR ASTM D3167, 47 IRKE 777
RF R IR GB/T 1040-2018, #EA7 8RN {HR
¥; %M GB/T 9341—2008, #EAT80RNE M6 ; %
I ASTM D695—2015, #E47# B 8R R 4500 ; 4%
M GB/T 2793—1995, HEAT RS A4 2 4 1
R %I GB/T 22567—2008, 5 HL S 4t 2k b1 R
YIS AL AR IR o (f A 2 ER U ES : DHG-9145A
LR XA (i — TR AR A BR A F] ) 3367
E R P L (EETEHR ) . 3369 HiJ1ik
AL ( EETENTEER ) . SETH-Z-048UF iR i
ML W R e A e (R ( L) A FR/ZAH]]. DVNest
BEFEFEFETT (SEETE TR ) | TMA Q400 ML AT
I (L TA XA ) . ZYMC-350VS B/ AZNAT L
(HINPERHE )

2 HERESH

2.1 WIEiERE

EA9396 Fl HT6119 R 7 iy 3= 224 Bk 8 24l
UL 1o ZHEEXTRCRE I RER e, ZhEEEA, H
FJ1aE, EA9396 MIZEE = T HT6119. EA9396 (1)
G T HT6119, Ui B & 0 K it TR 1) o
EA9396 I HT6119 T M4 &M, A& 5 &M
W& K . EA9396 MBI AL A% AR IR EE (1, ) KT HT6119,
T 1 P T OSSR R () B FR, PO iR

%1 EA9396 1 HT6119 BHE I # B i 8
Tab.1 Physical properties of EA9396 and HT6119 adhesives
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EA9396 7.382 65 0.112 77.6
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Fig.4 Metal-to-metal tensile shear strength at
different temperature
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