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Study on accelerated thermal oxygen ageing characteristics of
carbon fiber composite mandrel
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Abstract: The carbon fiber composite mandrel was conducted thermal oxygen ageing tests at 170 185.200°C for one
month. Through the mechanical properties tests, Fourier infrared spectroscopy (FTIR), and scanning electron microscope
(SEM) analysis of the mandrel sample at different ageing stages, the macro properties, micro characteristics, and the
relationship between macro and micro properties were studied, and the change laws of mandrel properties with ageing time
were obtained. The results show that the accelerated thermal oxygen ageing will further increase the curing degree of the
mandrel and enhance its mechanical properties. While during the thermal oxygen ageing process, there are cracks, powders,
and holes in the epoxy resin matrix in the outer layer of the mandrel. The interface adhesion between epoxy resin and glass

fiber becomes worse, and the epoxy resin matrix becomes brittle, which will damage the mechanical properties. Under the

action of these two factors, the mechanical properties of mandrel increase occasionally and then decrease as a whole.
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Fig.1 The change curves of shear strength of

samples with ageing time
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Fig.2 The change curves of compressive strength of

samples with ageing time
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Fig.3 The change curves of tensile strength of

samples with ageing time
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Fig.4 Infrared spectra of the unaged sample and

samples aged for 30 days

Bl 5 R ZAK A B 200°C T AN [] 2 AR B T ik £F
SR P Ty AR B i S N S R e )
B, 5 & 438100, A0 5 BORE i 72 B A0 5 2B SRR AR
L A P W AT U A L R S AR IR A BT T e T A SR R AE
20K 88 [ A P T DR/ 5 i DR i 1 [ AL R R AT T B
15 5 117 C=0 W Wi e 1) o I i A AR A T = 45
#i8 73 J 11 FR) 5 R BB

B 6 9 IR 5 R B B A OR TR R RE
RO B2 B 2 AL T AR A i 20 18T AN 6 W] LU

0.557

— k% 5 0.50!

0.504 —#1ftsd g | 048] |
ik 10d 020 0.46 f
0451 % t1sa §§§ \ 044 (

0.40- —#ft20d ols 3;2(2,'
1 #fkasd oid 11001000
o Z{t30d 16

Y ool
0.2590.00 |

0.08
0'20_0.07

0.150.06

3700 3600
/

02| /1]
1800 1700 ,A‘\
G T T T T T T 1
4000 3500 3000 2500 2000 1500 1000 500
W E (cm™)
5 REUHRAN200°C E T B R
LTSN IEIE
Fig.5 Infrared spectra of the unaged sample and samples
aged for different time at 200°C
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Fig.6  Absorbance of characteristic functional groups of the

sample with ageing time at 200°C
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