( hEREZOET ) SEEHTUMSRII—52 19762 8I7)

ISSN 1007-9815

SR K

Vol.49 No.3

i

ENCE

FEot S D, 814" b ol ¥ 5 stk R
A -
I /

J s

vﬁgu ) _ i

WOLoF, "SI T NS k) .

HIRERA] RBUTALRFTER

FECZEFHET IS

RESLUSEFRL



Tt
NLE

548

HESAR

HEK

ST AP B A A A A TR E] F FE R
P E LR
AERFVMIBFRIIE, WHEAFT

B =

o SLAY B AR A Y R T AR AN S EE K
BB I AT S FF K
A EVFFE A AT YeAE B P s 2 AR

T MBI AR £F Y R B S PT BT K

Y8 & RAn A A A AT PR B EF K
3 B RAL TR R B A FRAN 8] TR K
75 4 B AR TR 5] # 2 52

AN &R LM A ARG 8 B 2T
TR S HAA LA BB
M R I AR B TR 8] B2 5

SAATA RN E] BB

S
S
)
&
P

%5 % H

B )
& B Ay A A
W A 27

ER

S FAF-F

R
AEF

"=
A sk

IEF
EE )
ST
HRA
KR AR
Mo
AR
AR A
AR

Ba%

AZE Ham K &
RET 5 Ok
XA REX BRIEER
KEE RiFf HEF
¥ s
WM A&
35 It
Fsp 1
AR

w
¥
B %
B
»

e
A K
HFRE
R IR
RIE R
WA 4
A8
&K
P ES
g 1]

REERR

TR (mBREBHS)
7 F EIkA EEHE O %
AP BHEE x#EH x F
FHBR TR ZXH

Rakwm K OF IR Hred

2T ] 3¢ $ 4% B it 33 ST KR

(PEBMAIM )

(FBEFARBF (KHEHR) )

(P EAF 7 K E )
(B A7) BB EIR )

20114 B A5 K% B F0.811

(b BAHE LR AT )

(P B % R F) 2o N4 R )

(P EAFMAIREE (£H]R) )

(77 F BABFR R G FITIEE)
%% (CAJ-CDHLE ) $ATHhH £

A+
F LT
RAE

S
M~
9



AHHEE
SAMPE ¥ E 202454 B Fr 5 KL% F)

FE: PEASRILRSA
Foh: PELFLE LIRS
¥ 45 445 B

% su-F

BlESH. kiFE FIAF
BEEIESR: KRAE
RERMER: 255
dmiE: THA

HAR: (EHAtHELAL mm) mits

Motk bFRTFAMREIAMI L KA18F7E709

BiE: 010-51292251-820, 823
BBFE : ccfa625@126.com

HAEH: R A28H

Wit RAE LML BHH AR A RN E)
ENR: B i F IR Ep R A FRAN 6]

RAT: PEAMFL LT Lihs

E FRFRET]S: ISSN 1007-9815
ERZE—FIS: CN 11-3926/TQ

FERBEIRET S SR 5T

202000025

SPBHEL 2R

HREREZOET FEAFFEILHSST 2BRETLREFRII—%EX
1976561 F) AR F49%K F3d EF421H 202456 A R R

BHX

TREGR
13 MR AFHFESRESHARER
Tk, ZH%, KE, K40

EIN IR &
20 BHEM=EaHMEAREMERNELR M NE
B, H%E . EH, BREA

24 iﬂﬁﬂﬁéﬁﬂﬁ%RE@ﬁﬁéﬁ%ﬁﬁ
BEH, MER, 7T, BRL
TZRE
27 BEMUHESHRREESERNE
T, K, Rk, TEH, RN, BYE, B
M-WﬁﬁEAMﬂﬁﬁ4WWWW&%A§ﬁR
ARV, ks E, FA, HRE

SR

44 EEMHEERSEHHEERITH=ZRMMLTE
gk, WHEE, GE5H, 234, FLX, £

56 ETDFMEAMEMEER S MIBFIEIAZITR
T, hEk, HEL

61 RAUANERET 4 AT BUR 25 R 5 Hh
AR, XX, FHH

68 TR ENEHIM FREEERIEIEHIXT CFRPHTM H 1 RERI /T
HWE, AN, MME, BER, KT

%, BRI

-2
75 I RHNEREESLSRESFEREPONA
MEE, TE, AXH, ERE, RE, 7L
BFEHEMN

A58 0 35 35 AT AR A 8] ob B B2 /18 AR R IR S8 A AR B AR A R AR IAGE
FAz/ BB F LAPIE 2024 B FR S AL R L AMAT (R R ) BmkiEE I/ AR
2 77 e BB R B T

& F 3L

— P LR R AR BTy R AR BR A Y/ — PR R GRS S v 0 O i/ — AR AT T Sk Ak
B U R LR SFo i A/ — AP LR R B R B RS ik

IR A A B FCNI1-3926/TQ * 1976 b * Ad % 69 % zh * p * 25 % 10% 2024—6



Hi-Tech Fiber and Application

CHINA CHEMICAL FIBERS ASSOCIATION JOURNAL

Started in 1976 Bimonthly Vol.49 (Total No.421) No.3 Jun. 2024

Contents

Special Topic
13 Research Progress on Robotic Filament Winding Equipment
YU Baifeng, WU Weiping, CHEN Yu, CAI Jingang

Experiment Report
20 Curing Reaction Kinetics of Epoxy Resins for High Performance
Aerospace Composites
FENG Min, TIAN Tiebing, WANG Jin, WANG Meng, ZHAO Zhongjie
24 Study on Mechanical Properties of Radius of Aircraft Composite Spar
FAN Weichao, QIU Hechen, FANG Yaning, MU Xiaoguang

Process Equipment
27 Hydrogen Release Law of Electroless Nickel Plating on Aluminum-based
Silicon Carbide Composites
WANG Nan, CUI Qingxin, LI Sizhen, WANG Jingrun,
XU Junjie, ZHAO Lianjing, LV Zhenxing, Tong Xiaobo
34  Study on the Forming Quality of Carbon Fiber Composite Braided—punched
Preforms
ZHOU Zhengxi, SHAN Zhongde, SUN Zheng,
GUO Zitong, YANG Tianzheng

Analytic Study
44  Three-Level Optimization Method for Lay up Design of Composite
Laminate Structures
BAI Hao, SHANG Weihui, ZOU Zhiweli,
LI Yulong, DONG Zhiwu, REN Hang
56 A Study of Composite Empennage Spar Product Key Characteristic
Identification Method
FANG Yaning, QIU Hechen, FAN Weichao
61 Analysis of New Precursor Technologies for Low-cost Carbon Fibers
MA Quansheng, WANG Wenyi, LU Zhaojun
68 Impact of Microstructure Defect Control of Interlaminar Toughening
Particles in Prepreg on Impact Resistance of CFRP
GUO Pengzong, LIU Fan, ZHU Linqing,
CAI Weidong, CHEN Qiufei

Production Frontline
75 Application of Industrial Endoscope in the Quality Inspection of Aramid
Paper Honeycomb
ZHU Xinrin, WANG Jue, LIU Wenpin,
LIAO Yaqing, ZHAO Cong, YIN Long

Authority in charge
China National Textile and Apparel

Counil

Sponsor
China Chemical Fibers Association

China Textile Information Center

Editor in chief Duan xiaoping
Deputy editor in chief

Zhang Qinghua Sun Yize
Executive deputy editor in chief
Zhang Dongxia

Editorial Director Wang Junfeng
Editor Ning Cuijuan

Publisher Editorial Department of
“Hi—Tech Fiber and Application”

Address 7/F, Number 18 North Street,

Chaoyangmen, Chaoyang District,
Beijing

Tel 010—51292251-820, 823
E—mail ccfa625@126.com

Publication Date Bimonthly 28 days
Printing Beijing Forspeed Media
Culture Co., Ltd

Distribution China Chemical Fibers

Association

China Standard Serial Numbering

ISSN 1007—9815
CN11-3926/TQ

Price 25RMB/Period





