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Abstract  To investigate the influence of space irradiation on the properties of J312L structural adhesive,
micromorphology, molecular structure, heat resistance, vacuum pollution and mechanical properties of J312L were
analyzed by SEM, FT-IR, XPS, TGA, DSC, vacuum outgassing and mechanical test. The irradiation aging mechanism
of material was investigated. The results show that the total dose irradiation has a significant effect on the thermal stability,
vacuum outgassing and mechanical properties of J312L adhesive. After 1. 5%10° rad(Si) y—ray irradiation from “Co, the
tensile shear strength is 4. 8 MPa, and the total vacuum mass loss (TML) is 2. 36%. Compared to that of the initial, the
glass transition temperature and the thermal decomposition temperature (7, 5%) are reduced by 31 C and 84 °C,
respectively, indicating that the J312L adhesive is dominated by the degradation reactions within high—dose radiation.

Key words

Spacecraft, Structural adhesives, Irradiation , Environmental adaptability

0 55

W FEFUNE R a2 7= ot B RS e A B, 2
WURAFILIE Ry 3 V8 DL R 7 A R 254 ™
i TP R )2 I — R R . FERT R AR T
A7 il AR R — e 37 TR 2 TR ARG B SR R R R T
OANERS | 75 B T RE AR A2 B V) 5 R FE A A%
SYHUSREEAR Y o BHIE G138 F O TS I A
IR FRR Z A S AR R) > O FLA G R A
MR AR R 55 S i T A PR A7 PRI e T K IS

Wk H 3 :2022-09-05

AR AEX H AR S PRSI 52 PR DR AR X, E i
RSSO A2 IS AR T PR AR S A A,
VAR RS SRR B

312 25 Ry J DR GG S5 14 e it 2 RN st e P ]
VERIMR AR AR 3 53 e R A RS AR
LA T FEORS 52 B e 3 - AR R ] P A 280
2, SR R B R Tt A D R R (R LA L O A B 11
LRI S PR, B DR LT R REAE LR W R It
R OR BB AR AR A A HAE R B R b2

SV T ok, 1982 48 2L 1L, w2 AR, 2 NS X 5 Al 6 BBt GRAE AR AT AR EAFFE TAF . E-mail: naokojj@

126. com

WFVER 22, 1980 4F AR T, S g T AR, 3= 22 A IS TR BB st PR TE AN AR AR P S PRI SE TAE . E-mail:liyan1123@126. com

FEMMEL T L hitp:/Awww.yhelgy.com  20234F 55 211

— 129 —



233 B TR R R R T A S s 5 | A 5
KPR AR R, AT RE 2 Hh B — IS BURG 2407 , 18 i
FEAR TRV ™ A A (DR, a8 e b 3 e 2
R, AT A LR R G AT AR AL A
I A B 38 R P 35 A6 e () AR5 138 7 PR A 2 %o 7 P
E Y AR SO R AR T J312L 25 R4 2 7
() 12 It B Vs YRR R T R G R, B R G
PO B RPN S N AL B eI L B = A P
HFRREE , 558 J312L S5 F4 I G A S e 52 M, Jfad i
2S5 R RO S0 5 3R AE 7 IR S X S5 A e el
FI AL
1 35§
1.1 E#rs

AIE8 44 P L (R A BR TR AR, %
T T2 B A fL AR B 5 J3 12 L 25 AE e 26 )
1.2 iRXEdE
1.2.1 hifEsryIse EikeE

P BT U] 5 B R R R - AR I 20, AN 4R
A4 R RS0 70 mmx20 mmx3 mm, #E§l#E5 2 K
Jy(15+0. 5) mm, [& 46 EE A 125 °C/90 min.
1.2.2 BEFEER

W BLRLAS IR & T ASE W EE 7
125 “C7F [E44 90 min , B BRI R F T 40 551 J5 4549
E IR \TGA \DSC VA K B.28 A PERBIA
1.3 Mg
1.3.1 hHEIRERFEIR

J3121 4544 Jise 26 3 7 A 55 1) 528 B R A INSTRON
5967 J7 REIR S AILHEA W05 , W3R I, 7 42 i, o7 fif
RN 9.8 MPa/min.  H A 5 U] 58 B I3 5 0 W6 1T
JE 55 % F Merlin £ o 5 gEA 700038
1.3.2 =4

BR2L AR FRILLAM ISR Vertex 70 V {1
AR LT AMEEAGHEA T, AR A ATR B, i
JBE N 400~4 000 cm™ . FEIC AR K H Kratos Axis
Ultra-DLD % X 525 L R4 T
1.3.3 s

5 K6 IS 78 ) B B Ak e AR L (T,) R FH DSC 214
Polyma 2278 F9 48 5 AGHAT , R A AR, K
3 & 40 mL/min, & B 75 Fl 0~200 °C, T 3 %
20 ‘C/min. 454 i 570 #40% H U B2 R 1T STA449 [A]
IO AT, R AR, AR £ 20
mL/min, #5338 30~700 °C, FHE# % 10 “C/min.
1.3.4 EZTEL4RE

R B MBS AT BEHE R KR I
K FAS AR T, BAA T3 R Q) 1558B—2016
H A ELE AT, A AT IR R (23+2) °CL AT
— 130 —

RN 509%0+5%% FYTE I TERRAR P-4 B 24 b, IS
WA EA T 7 mPa, MR (12521) °C, R 5ER
WREE R (25+1) °C, I ] 4 24 he
1.3.5 $HRESTAE

JI52 288 77 2 1) S R ASE T B R P Co—y SR
SR S A R e S DR B AN 3 S PR R A 10%
DA o 3135 8 75 A 58 569 700 B AG 56 0, 23 30l R
5x107,1x10°,6x10* ,8x10*, 1. 0x10°, 1. 5%10° rad (Si) ,
Forpr 1. 5%10° rad (Si) AT B B2 0K A% 4L 15 a f KGR
HEFRI . O HERR SO, LSRR AP FH 3 Al T 244
P JEEAE Bz 47 I 1) G U 3R 5, SR R =S B4 T
X 5 g J52 280 700 0 A R e 5 DA 2R 4 7 e 4 A
AL AR S R s B L G B N, 4 iR
B3R J5 12 EAT HEAR BT TSR BE R IE S AL oe 454
TS A L5 95 Je AR It
2 FHRREWHE
2.1 BEHEMSERRET NFHFENRIN

N T 300 o 0 S S T3 120 485 ) Jie 26 791 0 2 1k R
AR IREE LA 1,

®1 ESEE 2L EHARFFT N F MR SR
Tab.1 Mechanical properties of J312L structural adhesive
before and after irradiation
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Fig. 1  Error graph of tensile—shear strength of J312L structural

adhesive before and after irradiation
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Fig. 2 SEM images of J312L structural adhesive before and after irradiation
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Fig. 3 The FT-IR spectra of J312L structural adhesive before

and after irradiation
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Fig. 4 XPS Cls spectra of J312L structural adhesive before and after irradiation
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Tab. 2 Results of the separated peaks in XPS spectra of
J312L structural adhesive before and after irradiation
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Fig. 5 The DSC spectra of J312L structural adhesive before and
after irradiation
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Fig. 6 The TGA spectra of J312L structural adhesive before and

after irradiation
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Fig. 7 The DTG spectra of J312L structural adhesive before and

after irradiation
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Tab.3 Heat—resistant properties of J312L structural
adhesive before and after irradiation
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Tab.4 Outgassing properties of J312L structural adhesive
before and after irradiation
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