WL TR FFER,H 1AL H A4 H.2024 7 A
Journal of Zhejiang Sci-Tech University
DOT:10. 3969/j. issn. 1673-3851(n). 2024. 04. 003

RELRREE A S FEBKFAILBRNE R K EEOK
WIRT g RTRE LR R EBIEPR A
#HH ETRE 0 E RS8R

(AT T RFAMA S TRFR AN 310018;2. AT B ARG RE R FH P (EHERT),
AL L8 3% 31200053, LB LK FAR S AR, AL % 314500)

1 E. AR 4 4 (Recycled glass fiber, rGF) /234 7% 58 B AL A # + 64 5 A H18, # & A F
rGF R @ AL B o it Z R A S A AP i @A) . A 4, 4" - K Bt = BF (ODPA) 4 =88 BF 4k .4,4"- = & A = X 8 (ODA)
K R, A R BER (PAA) R B 5 y-R A A = LR A A (KH550) BR A3 3] B Bt ik 82 K 5 T 183 7] (PAA-
KH550) ;i i3 4% ODPA 5 ODA 4Rk b4 , ] & 13 B 442 5 46h A L4 PAA-KHS50 $Lik . i@ it ok ks B 547
AL AT Z ot 3 B4 9P AL R R T AT LR 8 £ 4R A 2 MR PAA-KHS50 Uk B 1L Bt 64 it 3 03 1k 4k it AT
MK R DR E T RMAEE LA LR AP AR BEIBELSMAT @R N EE T ILRAEY GF #H7H
SRMLER S 2L P AE M GX R R R A S BB A6(PAAG) IR @I iR MR, SR AWM. LR TFHEZY A
110~125 nm, #4257 00 PAA-KH550 Uik B 16 5 & & 02 bk A 40 T PAA Uik B AL RE, 3L 590 # 5 g8
(T )4 350 CA B e sLR AL 1GF A @39 4 R, A RIRANF R B8 Ta . A M AR F rGF 89 7 ik 4k, b
SN ER A B E B SR T R R ET AR G S AT, A TRE GF 5 PALG 9 R@ A HRAE,; Sk
M2 PAA-KH550 5Lk AL 24 GF/PA46 444 @ 3 30 3% & (IFSS) & %34 %) (31. 29+6. 39) MPa, A48 kb &k
Z LR ARG T 37%., HIEW KRR R 5 HA 8 PAA $LikA PAA-KHS550 $Lik, ¥ £ B A T 1GF 2 & 7T
H BRI 1GF 69426 M 5k, Bl B 7T 2LE 5 PA46 69 @ 456,48 & 1GF/PA46 B aMAteh it 3 8 sk B 54k, A
rGF ES WL oMt Pe m MR T H 7 %,

KB SR RBUERE; K4 T8 A; SR A LoMH

RESES: TB332 XERFRSTE: A MEHS: 1673-3851 (2024)04-0436-11

BIHE R I R UE S RERUER K 5 TR A Uik 09 A R e SR R 4 438 iR BB R A R
R A s AT #TEE TR AR AFE),2024,51(4) 1 436-446.

Reference Format: HUANG Boxiang, WANG Zhiyu, SHEN Yang, et al. Synthesis of polyamic acid macromolecular
coupling agent emulsion and its interface modification of recycled glass fiber-reinforced high-temperature nylon[ J]. Journal of

Zhejiang Sci-Tech University, 2024,51(4) ; 436-446.

Synthesis of polyamic acid macromolecular coupling agent
emulsion and its interface modification of recycled glass

fiber-reinforced high-temperature nylon
HUANG Boxiang"*, WANG Zhiyu's SHEN Yang', FU Yagin"*, QIAN Chen'*
(1. School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. Zhejiang Provincial Innovation Center of Advanced Textile Technology, Shaoxing 312000,
China; 3. Zhejiang Sci-Tech University Tongxiang Research Institute, Tongxiang 314500, China)

Abstract: To enhance the application value of recycled glass fibers (rGEF) in reinforced high-
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temperature nylon composites, a high-temperature-resistant glass fiber sizing agent for rGF surface
treatment was prepared. 4,4'-Oxydiphthalic anhydride (ODPA) was used as the dianhydride monomer and
4,4'-Oxydianiline (ODA) as the diamine monomer to synthesize polyamic acid (PAA) . which then reacted
with Y-Aminopropyltriethoxysilane (KH550) to obtain the polyamic acid macromolecular coupling agent
(PAA-KH550). By adjusting the ratio of ODPA to ODA monomers, a self-emulsifying PAA-KH550
emulsion with stable dispersion was prepared. The particle size, chemical structure, and high-temperature
resistance of the emulsion and the cured film of PAA-KH550 emulsion were tested by laser particle size
analyzer, Fourier transform infrared spectrometer, and thermogravimetric analyzer. The morphology.,
single filament performance, wettability, and interfacial shear strength with polyamide 46 (PA46) of the
GF coated with the emulsion were tested by scanning electron microscope, single fiber strength machine,
automatic surface tension meter, and composite material interface evaluation device. The results show that
the average particle size of the emulsion is 110—125 nm, and the particle size distribution is small; the
high-temperature resistance of the cured film of PAA-KH550 emulsion is better than that of the cured film
of PAA emulsion, and its 5% thermal decomposition temperature (T ) is above 350 °C; the prepared
emulsion can form a uniform film on the surface of rGF, and effectively compensate for the surface defects
of the fiber, thereby improving the mechanical properties of rGF. In addition, the coating formed on the
fiber surface after the emulsion is cured can effectively improve the surface energy of the fiber, which helps
to improve the interfacial bonding performance of GF and PA46; the experimental measurement shows
that the interfacial shear strength (IFSS) of the GF/PA46 composite material treated with PAA-KH550
emulsion reaches up to (31. 29 +6. 39) MPa, which is 37% higher than that of the sample without
emulsion treatment. The prepared water-based PAA emulsion and PAA-KH550 emulsion with stable
dispersion, when applied to the surface of rGF, can effectively restore the comprehensive performance of
rGF, and at the same time can improve the interfacial bonding with PA46, improve the high-temperature
performance and mechanical properties of rGF/PA46 composite materials, and provide a new scheme for
the application of rGF in high-performance composites.

Key words: recycled glass fiber; polyamide acid; macromolecular coupling agent; high-temperature

nylon; composite material
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