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Process Design of Fiber Winding in a Filter Sand Tank for Water Treatment

Gao Aijuan , Xuan Lixin, Geng Xiaofeng

(Research Institute for Special Structures of Aeronautical Composites, AVIC, The Aeronautical Science Key Lab for High Performance

Electromagnetic Windows, Jinan 250023, China)

Abstract : Based on analyzing the principle of water treatment filter sand tank composite winding, the tank winding model was

established, and the fiber winding angle and method were determined. The tank was manufactured through draded curing, surface

spreading and shrink film, spiral winding and hoop winding. Pressure testing showed that the strength of the winding tank could

meet the requirement.

Keywords : water treatment filter sand tank ; winding ; process design

Bifi 5 7K AL BRA T S KR, T R P S A O
U KA R SR A H 25 ) 32 L e e A g
BRI A AR SR T SR R i BT R
BAERE ZNTHEAR, IR EEEN A AR
— Bl PR A K A B8 VD FECLLR AR K Ak B EE )
SR FH fe 5 8 38 B 4 A R e R R AR R 28 22 T L, PRI T
FLA 9 3 v I ok 2 L S TE 2 KA B
W) AL S AR 1 Bh A ], g Se it B AR A4t 1
/b W AT R R B R P 52 SRS PSR AT 4,
JIT LA it SCEAT R SR | R R B v )
R A BB IRV T /KA BREE 3 10 T S 280
it CADWIND #A{b9E T HEMJSERET , Sl 1
TRALPREESZ G AR 55
1 SCEER4Sy
1.1 RA#

196" ANHLFTER B AR 5 ra IR IL TA B

i AL HT TR - B R T R BRI B
RIFEHL;

INE IR « VBT 5 9534 DL /R ol S8 Ak 0 R
Al

TCHE B 3 2T e G L2 20 - BV 241 Bl 385 21 2 B

I
1.2 BEEE

LA FWAV /5 /1 B i
1.3 XA &

(1) BB E

¥ 196" WG ik AL H B (AR ) AR
Bl (PR ) %2 100 /(2 ~ 3) /0.5 1Y o & B 2 e
o

(2) BERE AT

LR AR RIS JI 110 958 M 3 4 o R B AR S 1
196" ASH AR B AE 30 °C R BEIE 1204 30 min, X
TLF e 8, Bk e B Je D) I 1 DR UE 28 58 1) 1 5 A
AT AR ER A A R B R O, HE [ b
ZRE R K . R BT 10°C, RO R FE ik
2~ 3 4%, MRS AT , B5 i 0 356 I s ]
Z/DFEEE 60 min, X RE 29 20°C, P I 28 28 1)
BRI B A I 20°C A2 A o

(3) IKAEFEPE VD HEGELE T 207

WA A BB, BT, BRI 1 WA bR
A
Wk B 42 2015-10-19



杨超


PRI, 5 — ROk B DAL A bR TR T 73

i FH 28 SR AL, K TC 4 BB 41 43R i AR IR A
Ja AR L BREF e rb Z2 A MRS | 3l AL
LRYERY 5K ) g5 T X GE AR R R RIS
LRGSR AE TG LI (PVC) I I, 2 5e 5k
FIMUE IR IR  FE AR R AT, fm AR 415
Bl ah, TR ILA 1.

Y H
| poded |— [ — | ko Ew]— B
Bl |3 it —| B

LKA T 2R
2 #HR5ITR
2.1 EBEARFX

(1) JEBEREARBIR T

HRAE 7K Ah PR ) — 4k K48 B CAD B AR %
FRHEAAR L2 b oA v Do A5 o0 B 8 ) AR R e
W7 I AR AR(E, UL 2. CADWIND 2 37 1) i
TREBL LI 3,

B3 KA FRRER LAY
(2) S YRGS A T -
TESEBRGELE T 2o, 21 A4 B2 0 £ B 5 S 44 1Y
PR R X S 2 B R R AR K, R R TR
HP AN E A S QRS T SR AR,
LRI R AR YRR AR S S8 A B — ELIf A, DI 47 4
F B KR FE R i 2 T, ARAE 22 U IR 25 0L,

FE T /KA BEFER) Uh 5 5% R R 28 B0 2 A JHL5E A
FERN 54.7°, 025 ff1 1 bt 5 FEARSNE AR e A8 1k,
VLI 4,78 55 R EE 2T 100%., AU ILE 5,

3

=

2.0
£

\‘ g

t

@l AN\

s ok Ab R s S B R

(3) PHLE T IAHE

TCRRIR FH IR 25 25— M H R PR e Jr =0 g S )
IR (ENS B3 E R S U E 2 E e 5 ST I E S S |
B 135 B0 AR 25 BRI, 25 288 o i) B R A v
Ab ) GG FEAR SR ZS 5 R IR A I FF 4 B4, 2
UASFH , JESE AR AR 550 DA G AR A A AL 20 4

R VS 70 AT , B B8 2T 24 334 5o AN 0 RS i 4 2
(R FREAR , X PN R 38 38— (L), v ) B 1) 4 58
25 AR ARSE o AR O A e 3 AR A
RREAF, o7 AR 46 p R B R B B g e A B 24
G Ol TR AR FE BN, R B e 4 8 ) A T
PR o3 21 AERR i, B S rh ] BOh AR S R
I 5 PR ) P SEARSS 6 A REWE R REIA S FH K
2.2 RAFEEG E 5

i 5 CADWIND 45 {4 455 401 AR 28 g 1y 8 A ok
T2, UL 6, B rh B (B ) XA RS SE
Jri 25 A4 K . B RS 2 1
TETESY JZ A B RS, o e o EL Ak K A B A 7
IRmIE], B IR A UESE T SE PR gE S8 A REVR OB
BR300 2, S th T 474k 5 27 4k 2 o] 28 5
o NIERRAEF LG, T 25 REBUK £ 4k (1) tex 50728
N G GEFR T A T A AR it T b R e A 1Y

Jith


杨超


74 TRk R

2016 4F, 55 44 4 26 1 1)

Pl 6 kAL B R B

2.3 RAEEEEL

KAE PR RETS 780 [k, B R RE B PE RE
B TR R R, 5 ~ 9 mm, AR A
— WA 20, 55— 0 PR SR TH0N T8 70 4
PRI , 5 BICRE AT A 2 T 1) SRV 2T 4 J2 B 1 R
L 5 5 ISR YRR R [ AL B PR R 5B
Dy RS BIGE . Jfigppk LR R) T, K Ak BEER H]
TOREMEI T Z . J3oh, TR 4esk T aIrE i
TBORT Hh A HEL i) SN IRTE A%, WY 5 A BE TS fi)
O A ANEY S AT SR FH AR i N A4 R Pt 1 [ A
(77 AT PRl A 7 A B DAL 7 .

P 7 KA EREE

3 #ig

KM CADWIND #fF4 5 g Se ey, S5 1 41
A i LK AL FENE VD TESE A MR T8, i it 43
WEL T2 A G e s SRR i 28 F A ) S48
FHES 5 17 K A PEESEA T 9 Be i 1t . B Z4Hfil i
(7K Ab BEIE VO HEE 2 FT 1K 0.9 MPa AR5, iF BH 4
TR 1) 3 R R R

% % 3w

(1] JEISCHE, R 3R, 45 KA IS 2800 28 VAT M A3 A

(2]

(4]

(3]

(]

(7]

(8]

(9]

T [9]. AR S R0 AR 2003, 1(2):4-7.

Zhou Wenying, Kou Jingli, Zhang Xian, et al. Study on unsaturated
polyester resin used in wound vessel case for water treatment[J].
Chemical Propellants & Polymeric Materials,2003, 1(2):4-7.

JEISCHE KPR V00, 55 MUK SRS AT AT UPR
T [0]. £F 42 A 68, 2003(2):16-19.

Zhou Wenying, Du Zeqiang, Gu Hongzhi, et al. Study on low
cost up resin matrix used in filament wound vessel case for water
treatment[J]. Fiber Composites,2003(2):16-19.

Brian Wilson. Filament winding the jump from aerospace to
commercial frame[J]. Sampe J, 1997,33(3):25.

JRMUE, R W05, A IR SRS G RN IS S i 5T
BERE (7). BEOEM / A RERE, 2005(1):46-49.

Su Zujun, Laing Guozhong, Zeng Jinfang, et al. Study process
in wet winding technology of resin matrix composites[J]. Fiber
Reinforced Plastics /Composites, 2005(1):46—49.

FBEHL, 2587, RELE | 2 49 SRR AR A LR Kk SR 3 (1],
FHEEFAR, 2011,25(3):110-113.

Wang Yingqi, Gai Dengyu, Song Yiguo. Present situation and
development tendency-of filament winding technology[J]. Materials
Review,2011,25(3):110-113.

T, 7797 MR E A B RS T 20 1 [7]. K4,
2009(5):66-70.

Ye Changging, Yang Qingfang. Development of forming processes
for resin matrix composite materials[J]. Adhesion,2009(5):66-70.
JEVBE 2% HRBE L AR A SOV HT (M), AEat : A Tl
Jizkt,2000:87-92.

Zhou Juxing, Dong Yongqi. Production and application of
unsaturated polyester resin[M]. Beijing:Chemical Industry Press,
2000:87-92.

BN AT R 2, 2 BN AT S LS T ZRIAESE (9],
SR AREL, 2001(4):29-33.

Lou Xiaojie, Zhang Weijun, Zhou Yanyun, et al. Study on slender
pipe winding process[J]. Fiber Composites,2001(4):29-33.

Wp Y . TGRSR R A AR O R T R BT (0], TR S
FHEE, 1996(4):1-4.

Huang Longnan. Calculation of the cracking strength of the
pressure vessel in the filament winding[J]. Fiber Composites,

1996(4):1-4.

2019 FLFKIGBEFEREIFIZ 1030 7 ¢t

THS b2 B WFFT AT 7R, 2016 ~ 2019 4F , 4 BR 38 98 5)
TR A AR K R 5 3.9%, 2 2019 4, 4Bk ¥ 571 i
W TIE 1030 J7 to

THS b2 5 20 AT Michael Malveda 7R , 85

R RER SR AT AR I SR T b (R T 5 T A
BTG W, 2014 AR 2ERIGIAF Y $7 4R 840 J7 ¢, Hirp
A2 HERERIE 1 70%. 5 2005 4EfY 88% AHLL , ARAE I
PR ARSI (5 L O 28 BT KR R B, 3] 2019 4F 35X — Lkl
Fit—2L TR 65%, (PHREZX)


杨超




