5 42 %45 6 ¥ @ 4t T Vol.42, No.6
2025 4 6 A FINE CHEMICALS June 2025

B T IR SR R AR E S B $ & K 1 RE

I ORY, AR w2 Y

(1. hBHAL TR T TA R IIREM B G S Hl & E S L=, LT LM 110142; 2. & FHASARAL R
SERT, WEVEISOh S E S S, A JE0T 361000; 3. E-PEFEA ARSI E, LT R
110142; 4. LT HBTIREREM B E K=, O7 LH  110142)

TE: DIRR AR IR S SURER BRI TR BReF4E (CF) Jydtniik . RERHERBN (KH550) ek
PER, e T REGE RIS iR A 4 ( KHB50-CF ) 43Rk (PU) A48 (KH550-CF/PU) . %87 CFK
BERNES I X e 2F A3 TR SR MR G AR RERY R . R F FTIR.SEM . XRD .DSC %} KH550-CF Fl KH550-CF/PU
HEAT T 3RAE, WA MR AR R SE 80 . B & R R SRR T KH550-CH/PU 1 Ji 2= PERR FIBTIRMERE . 25
M, KH550 Wi Eii7e CF K, 3R T CF 5 PU MUAHAMEFNZIEME; CF 5 KH550-CF IR 25
Wi PU A943F-2544, KHS50-CF/PU {/5EA PU AIF [E 45 AU AL AR 5 24 CF AYK B 0.5 mm, KH550-CF s it Ay
PU i 1%, KH550-CF/PU i /15 PERERA AL T PU, HR KRN ) AT ik 22.88 MPa, Wiz i 48 ] 35
223.95%, ML BHRAEAERN 100 2.7 KN, Fe K HR4E R 7 A R R 0.64 MIm®, 3745 5000 s}
) AR 5 7T 35 103.18 MPa

KER: EAMEL RIR; MR, HORESH; J12bRe; Ttk

FESES: TB332 MERIRFS: A XEHE: 1003-5214 (2025) 06-1272-07

Preparation and properties of modified fiber
reinforced polyurea composites

WANG Chen*?, ZHANG Chuyi®, YAO Hongrui***', WANG Na>*

[1. Liaoning Provincial Key Laboratory for Synthesis and Preparation of Special Functional Materials, Shenyang
University of Chemical Technology, Shenyang 110142, Liaoning, China; 2. State Key Laboratory for Marine Corrosion
and Protection, Luoyang Ship Material Research Institute (LSMRI), Xiamen 361000, Fujian, China; 3. China-Spain
Joint Laboratory on Material Science, Shenyang 110142, Liaoning, China; 4. Shenyang Key Laboratory for New
Functional Coating Materials, Shenyang 110142, Liaoning, China)

Abstract: Silane coupling agent (KH550) modified carbon fiber (KH550-CF) reinforced polyurea (PU)
composite (KH550-CF/PU) was prepared with polyaspartate resin and isocyanate curing agent as raw
materials, carbon fiber (CF) as reinforcer and KH550 as modifier. The effects of CF length and addition
amount on the properties of carbon fiber reinforced polyurea composites were evaluated. The KH550-CF
and KH550-CF/PU obtained were characterized by FTIR, SEM, XRD and DSC, while the mechanica and
anti-explosion properties of KH550-CF/PU were analyzed by quasi-static tensile and compressive tests as
well as Hopkinson compression tests. The results showed that KH550 was successfully coated on the
surface of CF, enhancing the compatibility and wettability of CF and PU. The addition of CF or KH550-CF
did not ater the molecular structure of PU, with KH550-CF/PU 4till exhibiting the inherent physicochemical
properties of PU. When the length of CF was 0.5 mm and the addition amount of KH550-CF was 1% of the
mass of PU, KH550-CF/PU displayed better mechanical properties in comparison to PU, with the
maximum tensile stress reaching 22.88 MPa, the tensile strain at break 223.95%, and the maximum

YRS HEE: 2024-04-24; EFRHEHEA: 2024-05-29; DOI: 10.13550/j.jxhg.20240341

HETH: PE-FEIEFMREIAEREDTH (2022JH2/10700005 ) ; i T4 R TR FHEERBFFTRITH ( 2023JH2/101300229 )
2021 AFIL T4 RN BHEAOCTTH ( 2021JH1/10400091 )

&R : £ R(1998—), B, W14z, E-mail: 1412868114@qg.com. BXF A : BEZ0EE (1991—) , %, P, E-mail : hongruiyao@
syucteducn; BB (1977—) , 4, #¥Z, E-mail: ianwangna@syuct.edu.cn.



%6 M T+

SR, G POVEZR YN R SRR G PR A S P RE

- 1273 -

compressive stress at the elagtic stage 2.17 kN. The energy absorption value at the maximum compressive
stress was 0.64 MJm?®, while the yield strength at the strain rate of 5000 s™ could reach 103.18 MPa.
Key words: composite materials; polyurea; carbon fiber; microstructure; mechanical properties; functiona

materials
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Fig. 1 Stress-strain curves (a) and maximum tensile stress
and tensile strain at break (b) of carbon fiber
reinforced polyurea composites prepared with
different lengths of CF
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Fig. 2 Stress-strain curves (a) and maximum tensile stress
and tensile strain at break (b) of carbon fiber
reinforced polyurea composites prepared with
different addition amounts of CF
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