BE

W R

REGOHAREFESGHERNBNER £dr, BEGORRFHERKE, HAERAFHT
XS AALME, SEEDIRZAK, BN AR PAENES. RODREN. RRDR
BARNRERRSARNHM.

A EEX FURREE Y0 B R HARRBAEAT TR, RN T XEREEY B
SHREMENE. R HEMIETELRAFAERBMM R, NG KEGLR% E T T M52,
44 78 H Sussen 2 7 4 Elite B% 9205 B ML MFHEANZ R R F 513 B M DA KRR,
B ot % 6P A o e R P R L S BRI AL, 455 BT A AL U K%
B, RirACMEESSRE, HAINLX EIM128K. FA503. FAS06 FHLRIMAL LT T ok,
EEXNAZERIHBHRITOH, HHERESFNRR, MERHBWERRAESNNE. BRE
X EERFAOHTHA, TRET YRR KRS,

EXNEFGERBERRISMTOEM L, N RRENSIMMEER T RRER. HENMBRENR
THEBAET 5387, ATAT P RS B B PE ISURL A AL SUR R4 T8, sesh it ol 4% R A i1 4 A
THEEM. EXFEEAEEARD, TEHATMNEBNS AR, B UERARHLE,
HEORMAMERIGIRE T X, BN EESMIEEMTITH, SR NEMERE, KiTEEY
ISP L E, & RITHER EIMI28K-SM A EFR LB EHFRIY. BIdLe, Al
TH#id: ERSENT, NHBEEYER, DRRTSHY. BHR. BRLEELEFHFS: M
ERTTUARBEAE LR EYT T ORM, . FFRHAEF ey (2.9tex~4.2tex), HIZE RABLM
SrRER AR, BIFSSERIKRE, AMMZEERNER BRGNS, Rk, MEEHE>
HAMLENHET, MAREGERERE. FRFRNE~LZHANNE, HERFNEA
REGLLAFEFFHL M0 ER A, HREVREP IR TEZNRRE .

Xeia. RES: Mg mR=AK, £RX: HEHA: ~E8FE



Abstract

Abstract

Compact spinning is a new spinning technology which develops fast in the recent years . Compact
spinning technology makes drafting, compacting and twisting separated adopting compact set. Compact
spinning technology can reduce spinning triangular space to minimum, decrease yam hairiness, improve
yarn break strength and break elongation ,improve the resultant yarn quality.

In the paper, lattice apron and other connected parts were analyzed on negative pressure compact
spinning, and the effects of these apparatuses to the abilities of compact-spun yam were discussed. We
analyzed problems in traditional ring spinning technology first, and then the existed compact spinning
equipment is classified and compared. The structure and capability of Sussen’s Elite compact spinning
systems were introduced, and the principle of this equipment was also introduced. We designed our own
compact spinning equipment, after studied the lattice apron and the other parts on compact spinning
equipment and connected with domestic machines. We have reconstructed spinning frames successfully,
such as EJMI128k, FA503, FA506, and etc. And the yam has the better morphological qualities and
capabilities . After analyzing on the yarn strip gathering progress by the theories of hydromechanics , we
firstly concluded the influence factors of the flow field in condensed area. And then we studied the flow
field in condensed area, and finished the tests of flow field in condensed area.

On the base of analyzing flow field of compact spinning, all capabilities of lattice apron were
classified and explanted. We focused on the analysis of the power which the lattice apron endured, and then
made a choose of the raw materials and fabric structure. And the difficulties of making lattice apron were
also introduced. In  the process of lattice apron study, electrical conductivity, permeability and durability
were mainly studied, and unified the yam performance index, the correlation analysis were made.

The principle of compact spinning technology is introduced, especially including the structure and
capability of Elite compact spinning systems ,which are devised by the Sussen company ,German .
According to the analyses of compact spinning structure, an actual compact spinning system are made
according to EJM128K-SM spinning frame. Spinning experiments are carried out .At the meantime, the
performance and characteristic of compact spinning systems are analyzed and compared to. Through the
study of lattice aprons, excellent lattice aprons are chosen. And discussing compact spinning technology , at
last we developed extra high-count cotton yamns with EJMI128K-SM spinning frame which was
reconstructed by ourselves. By experiments, conclusion can be made as followings .Under the equal
conditions, the compact spinning yarn has many distinct characteristics ,such as better structure ,higher
breaking force , less hairiness and so on .Compact spinning can also break the limitation of the
conventional spinning and high-count yarns(such as 2.9tex-4.2tex) can be produced. Along with the
spinning technical development, the people's request to the yamn capability is also higher .Therefore , the
thorough investigation of technology and craft to compact spinning ,along with speeding up the compact
spinning reformation to national spinning machines ,has an important meaning towards strengthening the
competition ability of the business enterprises ,keeping and promoting our country a textile industry in the
important position of the international textile product market as well.

Key words: Compact Spinning; Lattice Apron; Spinning Triangular Space; Condensed Area; Capability
Study; Product development
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EE K 4-1 Bim.
F4-1 PBERHEAYERE
filr  TENRE TEN BT UEEE RAKE WEt B Yot

HB/cN-dex? B K Er% /cN-dtex! i3
/%

B® 66 52~84 16~28 1000 K 21.1~510 230C % & i B
k& ¥ 4%) it
®EL 6 56~84 16~25 98 ~ 100 23.8~44 180C#H & ¥ L3473
Ko (M % 114

3%)
#£K 53~79 9~22 70 ~ 90 62~158 230CH % — w0ig
2 (& % #

3%)
wREK 5579 7~17 95 ~ 100 792~140 238C ¥ - £
# (kK= it

3%)

Bt RRR, BNELKeERTREENRASETERTRLKLE, LY THREE
FEHABEMEX, BLKL2HMEPRKEKEMER. KRORENREFEN—EMNFIBERER
A HIVE R B EIEM B . ML 66 KEKYE g EEE KT R 6, PTLLFIFILERESE
ERHFRE, BalE ~MEE—RHOH B ED 66 K&,

BHEHALAKLHETRRN 5.56~8.8%ex. —MEM T, KL2ida, FOHEEA0mERNTL
BRdm, SRS Kl PMgBONEBEERRmEder. 8%, 8 TKLBENER
BREFGDLATEA PR BEEIHEMNER, IFFEBHERESFSHE, HWEH/~KMMNEE—
ik 5.56tex A1,
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4.6.2 AN

BAl#ERREREERA - E—TFHAgAR. ZHERALG, EHELFEHERMERT,
FORARGRIAE, FRBH, RABRERK: EEERANYAT, HdgEttg . ma
SHBLAMRERL, FRRBRETH RS,

M EHAEKIR, WERLRYE, BEike, FOBR%E. KENRPLANEE, BARE,
B8 7 RRH BRI, GREES LMD RONBEER ALK, B2 EHIEL0RIRM,
REBERT—ENRP, WEEL.

X T LR E M RER AR A EM PR, R RSB ST B R R B .

4.7 HEEEDRIER

MigE B THRRNRARER, £AEMERPLHR—TFRA:

(WRBEX R AHAER, L—RERID AL, SENERERE, REHE. AT H
AR T H AR A RS, BTCAL B B SNUEAT 08, A S AR R T R,

QARG ERBGHTL S, ZHARERIEREBLELE, ARIHEY. BL, BHK
KeMENE, ERETRYBREGOBBANL, BAEYETAR.

CYERGN LT EEBLLOHAEE, FHAKLMLEKERS, HEMKEEHARGS
HERBE.

(@M R B R It PR R B — A p . BERDIBRMLA KL TSR, B 1L ES
“msEa), ERABRER, MIETHEHELNTESARIRE: EXNBMtRE, Fas
KRG B, 0 R R R SR . IR A0S B
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LA B

FHE MEENOEERR

5.1 WM T ERERBE ST

T RRMNEEBZHE—RER, B TEE~ENRUEHRAR, MESREARAEE, [
BB E, REN-LREETHEE, TERRTAOYH. BASMEEEERT KRR
EXEHL, EEPREC2EATS, EERESK. Ak, BRI LIRS BT
PEohde, DAKIREB& @i v P s .

5.1.1 J0LFhHiH b P B 4 RE X EE 1K 58
51.1.1 BBHK

R —F4T, HILAARE NG REBRY SR, BidHPanatmtie, RIBSED
HBLMEE. EFZRRTRERDRNPIRE, DEEGEEREA. AEORESEERIE
W, KARER—ELHIT. RRI=INE, BXRAENEE, Kt T2E4F5%.

EMEAEEEEEMN EIMI2SK-SM HREHHOI L, RHRMESX 3500Pa, SEH A
10000t/min, YJ2-142H R85 0 EMS/0 S22, 2.8mm MR TELM T, LSRR ATRH
B e A R RN GT 40°(14.6tex) AR HiHl B 2.

5.1.1.2 AR5
WRMARE, BULFRE , EEFMRE AXBERSS BT RARRL.
5.1.1.3 ARIR

() TZ2HE
Hoyei: 425.1gkm;
R ERE a,=350;
B FHEA:  177(/min);
HYLERE: 267 (/min)

Bt E=4251/V146 =29 116

BH 7,=43,Z,,=70,Ex = 29.189
HWEERY F=2703 X ZyZ, % 1/E=150.7

Ti=350/ Y146 =91 91 #/m

23-61,Z,=77,Texs = 932.6 1/m

(2) EHEi%, BETEHESR, TRGK, BBASHEGGEENRE, 4 405(14.6Tex)
HIZb ek

(3) St aE iR, SRPMAMETENG =P E: SREH. BRI NETHNE
TRAK. ik, TEMLTESROEGL L= MR, MRS KiEYid YGI72A Kbk
ERWRIG KRYIH YG135G MATHAEMK 200G KIGSTH YG063 £ HEh8ebam h{L.
RYFMERAMARE N 24 + 2°C , HXHEE K 52 + 3% 8RR 40 F T4 24 /~atLL L.
HREDRMRS LB BHALT.
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BRT FRMEERTTL

5.1.2 RBRL R 5T
5.1.2.1 M2 B fe A
R MBS 5-1. K 5-2. RSIHAF.

R 5-1 SR BNMELE (2000pa)
L BT Y MRMK  ERMK  EREE wRLh

P

/N cv /% #CV JeN-tex! fcN-cm

HEBPE 316.2 58% 52 7.0% 226 4383

S22 P B 277.3 8.7% 49 9.2% 198 365.7

P 3083 6.7% 5.0 8.9% 22.0 4159
%52 DEREPNHE (EF/H/A - 10m'2000pa)

4 4% bl Imm 2mm 3mm 4mm Smm 6mm 7mm 3mm  Smm
ok v 4 Bl 691.2 60.50 6.60 0.90 0.30 0 0 0 0
S o 22 A 3660 4320 6.0 140 030 0 0 [ |
iR 4441 3820 430 0.90 0.10 0 0 0 0

#£53 DHATXIHE (2000pa)

Pl 4 1 CV% U% Thin(-50%)  Thick(+50%) Neps(+200%})
5% RS 12.04 9.53 0/km 13/km 27/km
B o 54 00 45 B 12.50 9.38 0/km 13/km 27/km
4 o 4 12.05 9.51 0/km 7km 20/km

5.1.2.2 REFKH

(1) BYRREART T

£ 5-1 RBBIERS, RHMX=RG5 a Rk BFADIMDRED) HIREET . EHPEE T
Yo E i R IR S R, BRMEERY, BULRREEE.

(2) BYBRMIH

ot FELS KB, Imm~2mm HENLEER, RARGEEFNEH, B FEEFEPR, T 3mm
PLEMERAR 52 BOVTLLE S, ZHAERK, SRAEERMNKERY L. KEMEBRMA
H—EFdt, REETGEH, BENLMREMERE. BEMRMEBHNMERA, K
9 155 7 P G P 6 AR E S R

(3) BYETHHNRERZHHH

W% 53 FTLES, HRMERMERY, S04 TRARYE, BEMSET CVETE, #
EEER NS, FBLMEROACHE LHRAN=E.

5.1.3 T 54ie

45 40°(14.6tex) AR E F 0, ZHET EHMHHRMER T, SR EBRE RN E,
27



TR N0 15348
SHRM BRI R . BTN, SBRMHSBATERGMHARE, RYGYLKERD, &
TEESf, &T CV HEIK, TR PM-50%M 15, +50%H 15 AI+200%H845 0, Baighdm)L T
e, BMERESTORMIER, BRRETHEDE.

5.2 M#EEESERKOTA

5.2.1 M#BrIMERLEH

B 5-3 & 7% ¥ M AR
HTMEEE—HFLREZNEIAY,. CLELRNARERTFERARLREERN, B
BB R — T+ R TR . SRR PR B dh LI 8 S AL, X AL R i g,

HEEREEEG. LBRT. FREEHILR, BRTRRGEL: fLehT, RAEZR),
28



FERE MR AR

ARERA R ERENHREIE. R LAES, MHERRALMSHERY. ©f
i TED, EHEME BN EMNIZIA S 3000 Blem’ Blt. B 5-1, 52, 5-3 HHESHA
R F PR B ERX AL H. % 5-4 PRERDILAMEENEEDEE.

# 54 PER EAYE RN

P i MY B2 1 7] ) Y. g% BT EX
(zm) (R /cm) (#/cm) H%
HFEal w2 66 0.08 il e o 59 55 3132
B8/ H# 66 0.08 ZE—F . 56 56 3025
ShYE He 0.077 —t—TF 62 60 3599

MK 54 FILLRM, =RERAMREMAMANGHMARE, SR E—-TFTHagas, ns
BERGFEER, WKAREHRYE-E A T>Er B . BRE=HFABEETEHBKERHE
BT 3000 HU L, HEHRAMAR, KKASEHRYE-E=A>B~B/) .

5.2.2 W EIES B

AT RESSHC B PO HE L =R PR B B S R, LR RA YG461 RSB WA T =
BARPEREEAE S, B RmE 5-5 .
x55 MEBESEENRER
iz S B AT MK HE= B J ke & ol i 5
BUE QL/m*s) 576.3 596.0 625.7

ML 5-5 PATLLE H, MTFRABHAAE LE—B, B AT RGBS ES B MBS
[EMESAK, BL#OMBREML, BSHERTHE EE.

5.2.3 MIEEMZHERERMXR

MiEEMESHE T ERR A REN AL SRR ERE, SRR TNARTS
REHARE S MR X R LR H A 35521089 RE (2500Pa. 3000Pa. 3500Pa. 4000Pa),
SHGIHIT 20°, 30°. 40° MEEY, HEREFELHPEHTLR, FitT Hhmme, TuH
PR EIM-128K B!, BEGHE HATSEEME.

5.23.1 S TERE

(D 20°BETERE
HZE#: 4.251g/10m;
Heie £ 8 98.0;
HPBFEE: o=350;
Ar B Hr g 315(r/min);
fEIRRELHLIERE: 475 (t/min);
fEEEH: 3.0mm
M P: C1EL Udr4/0;
S E = 425.1/29.2 = 14.5548;
BHEZ»=65,2,,=53,Ex = 14.620;

Tex=350/V29-2 =64.77 $/10cm;
29



TR A0 ¥ 0rid

Z3= 44 ,7,=39, Trgx’l = 654.9 ﬁ/m.
(2) 30° B [ERE

HerER: 4.251g/10m;

HO2ZEM: 98.0;

WP FEE: o =350;

B B i 259(r/min);

fRAIRRWHLIERE:  390(r/min);

FEEnde: 2.8mm

#92218. CIlEL Udr5/0;

B E=425.1/19.4=21.9072;

B& Z0n=53,20=65,Ex = 21.990;

Tux =350/ V194 =79.46 $8/10cm;

Z3=73,Z4=79,Texx = 799.5 ¥/m.
(3 WS HHTZRE

HebEi:  4.251g/10m;

HPEEH: 98.0;

MOEBEE: o =350;

WEHEE: 222(/min);

fEARHEHLIEAE: 334 (/min);

BEiELR: 2.8mm

e M@:  C1EL Udr6/0;

BE{H E=4251/14.6 = 29.1069;

BRZy=43,7,0=70,Ex = 29.189;

T =350/ V146 =9} 60 £2/10cm;
Zi=61,Z4=77, Txx = 932.6 3/m.

5.2.3.2 ZEtEAEIRA

EEMATEDRONLUT LMEEER: 2. 2217, BOBRANETHNNERRY.
B BEARER N A R A FRETHXTR A 60.0%. RIE 24.0°C.

5.2.3.3 RIEX4 W
BRI E: Ktgid YG156 AT iii{X. FiEME 56, 5-7. 5-8 FiR.

#5-6 20°Lb L 4B WA SR

RE 3,4 cv (EpIE-3:4 mme

/Pa /2 + 10em’! ”% /£ « 10cm™ %

2500 68.49 3.365 7.08 11.53

3000 69.02 3.293 7.61 12,39

3500 69.56 T 3482 8.15 13.27

4000 70.18 4.027 8.77 14.28
Higs 61.41 3.262 0 0
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WRE FRBOHEEHA

F#5-7 307 I I WA AR
A nH cv it~ 3i'd e
/Pa /4 - 10cm™! % /4% + 10em™ %
2500 80.60 3.502 426 5.58
3000 82.14 3.193 5.80 7.60
3500 83.12 3.604 6.78 .88
4000 84.95 3.736 8.61 11.28
2% <4 76.34 3.836 0 0
#5-8 40P LR IR FE M A BAR
RH/Pa i Ccv i i mmE
/4% « 10cm™! WA /4% + 10cm™ %
2500 95.94 3.452 192 2.04
3000 96.71 4252 2.69 2.86
3500 97.16 3.232 3.04 3.3
4000 99.32 3.685 5.30 5.64
Hgesy 94.02 2.574 0 0

¥ 5-6. 5-7. 5-8 A[40:

(D HEREEYGIREDHBEHFARE LSO EFRHSER, XM EEERLETY
OB hmde R

(2) BEE GURRIABTIER, BELDH ML ENERRREX, BT, BFSNMHNRES
B AU R A E B SR 2R

3 HHFALD IO R R, BRESHHNZESREHEIER. EELNHMEE 52
XHBREAENNRER, —BKRMED XM, KESOM Mg aEN D .

5.2.3.4 X2 EPIFIEH

FARDER: KMGTH YGI72A RIS K ERRAN. HEWE 59, 510, 5-11 FrR,

& 5-0 20"k P M A 203

R AT KA - 10m

/Pa Imm 2mm 3mm 4mm Smm 6mm 7mm Smm 9mm

2500 9538 137.3 20.2 38 18 0.7 0 0 0

3000 986.8 129.9 154 23 0.7 0.1 0 0 0

3500 950.8 128.1 13.9 1.5 0 0 0 0 0

4000 769.2 983 11.5 1.5 0.5 0 0 0 0
0.50

28734 1062.50 23730 62.10 19.90 6.60 320 2.00 1.00
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T KZdg -2 i X

#* 5-10 30° L EFN REAT

R EHAHA - 10m

/Pa lmm 2mm 3mm 4mm Smm 6mm 7mm 8mm 9mm

2500 597.6 65.3 1.5 1.8 0.4 0.1 0 0 0

3000 563.8 54.7 6.8 1.6 0.3 0 0 0 0

3500 540.2 48.8 51 08 03 0 0 0 0

4000 541.8 54.5 48 1.0 0.3 0 0 0 0
ey 891.50 210.80 65.80 23.50 9.10 3.20 1.80 0.50 0.10

F 5-11 40° X EPIM R KB

2Y: 3 EHA B4 - 1om”!

/Pa Imm 2mm 3mm 4mm Smm 6mm Tmm 8mm 9mm
2500 578.9 71.9 9.1 1.0 04 0.1 0 0 0
3000 504.8 60.1 13 0.8 0.3 0 0 0 0
3500 4515 48.1 58 0.7 0.2 0 0 0 0
4000 4722 46.6 4.1 0.5 0.1 0 0 0 0

ey 639.90 129.90 36.60 7.50 2.40 0.60 0.40 0.10 0.10

T ES KL, Imm~2mm PEFREEN, RARSLETFINIE, BFEEEPN: M 3mm
UEMEKER, BTEEERN. 9% 59, 5-10. 5-11 IET4:

(D) EHEGOEEHE—BOERTF, I—SREENES, KELH 3mm LLEEPREDLTF
Heeey, BIHASER, EFEFHOENREEP, KERAEHTHHALY S WSTE, R
EH; MERARBRILAKEERGERAD, ARERETRNEREN, HRALEEREN], KK
NTHEHGRDBHMB=ARPAFHENEE, AR THEARZPHAETREBIZEHS 4P, N
AR D ET.

(2) EHESGFMFH-BMERT, A—&FEERELDH 3mm EFHFRENIYLKERE
#w e, BEARSTENEA, A{EARERMOERMONER, MEDMTE4E TR
EHTFEETRERT, FHTEAETHTEAERBEHSES, NTTETHHEED 3mm
7.

5.2.3.5 MJEXZER DR EH

M ERMENRREIEERN: —RRARBRUEN, —RRAFEHRMER. WRin
RBEZAKK, WLTEAZNKADLHELTERZAKNK, ZAERAHE AL ME LA Kbk 5t
%Y, ARREBRADLEHE, DATERAERETHR, RORKEE L DT EH AR,
HIXFEHIER KRN EBBIMIMAERIE, TRERD BESBAEARFERIKD. Wi
RE-ARKSDEERAA AR ESZEE EONSIEB RIS, FEOERUEIRIE SRERA
4 o e i ).

BRI AR KRS8 YG063 £ HENRL BN, B 54, 55, 56 FRAXFLSEMRIEEL
kWA i <k N
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FhE MEEPERETA

700

650 |
600 |
550 ”
500 4
2500Pa  3000Pa  3500Pa 4000Pa IR4E4D
E5-4 29. 2texZbi@ HEAHE

Wi 4R A /cN

440
420 | i .
400 |
380

360
340 H
320

2500Pa  3000Pa 3500Pa 4000Pa  FRigsb
55 19.4texbig hadE

MR /N

% 250 [
240 |
230 |

2500Pa  3000Pa 3500Pa 4000Pa ¥
E5-6 14, StexZbil i E

(1) 247H 5-4. 5-5. 5-6 T4l ARTHDEMHE—BMERLT, A—KXTENEL, ¥BF
SRENH ERTHES. BRI, £XEsgEm2dHie, mMB=AXKX, HiLF
HAZHK AL DPRARERZNKIK, REBSRERBIRPATTEZHTY, HETFLER
THSTEER, SHOEEH TR, METLESKEAERT, MR=ARRIAZRE FETE
LRSI, AR DRT LR HETHAEERNZH, ANEELNEIRT
e,

(2) \WB 54 TTLUER, EHEHSEHH—BER T, LEEN 29.2ex DN EH R
R IR A 6 AR BT 1 KT LB KA. TIRT LA, AR B AMSRY, RKNTE
NERE R, PZRHBARRE.,

(3) Wil 5-5. 5-6 7T40, ZEHEYHSEMEH-BET, KREHD 3500Pa b, 19.4tex Hl 14.5tex ¥
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TR N0 R

ELWLATRAGBNE. FEX-REMRREEGRHD: —bA TREDT KRS EALE
RS Tl R2E: “RRARE AES TAROBNSH. XREEFAPRCEES NI
e RARERER UR A

5.2.3.6 MIER L% T HEW

DEMBBEARS, RIGHE R KR AR 8 REA R EE 24 B R ER A5,
EMUE LG Ve, ELUET R PEMEI L. S4, HESEYMAR, FEIWN A
Y. SHMARADY, RBTAENERAT. QWA TLER ST A2 UL g E LA
A5 i,

11.5

gfiiﬂ ” I

2500Pa 3000Pa 3500Pa 4000Pa FFiEsh
B5-7 29. 2tex#y & F oA

#TFCV/%

12.6
12.4 F
12.2 H

o

11. 4
2500Pa 3000Pa 3500Pa 4000Pa HEZb

Es5-8 19, 4tex T H

£TCV/%

1

2500Pa 3000Pa 3500Pa 4000Pa Fig4b
E5-9 4. 5texBE&TaAHE
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BRE PR

FAAEE: K¥yil YG135G RIA TR . B 5-7. 5-8. 50 NG EAILbEE Rl
REZLMETELELE.

gl 5-7. 5-8. 5-9 AJ4M:

(1) EXESDEGH—BAMERT, A—KEFENED, BEONETHER TG, &
gamER, ERESSEMEERD, MB=AKKA, FWiAFHEAZNIK ;g RS /K
hK, REGHEERSEE LA SE, FEEABEBASSEE, R3S Likitisse
mizsigbikiy, GRAELRIE, KHRAEDD LR TRAY. METLELHEHRTF, nd=
AR, LERARRERAREDEHEEIYIH, RAMEEDNETR TFHRED.

(2) BEFOMETERRAEMAPEACFERANER. HFERAREHOTEHEHE, 29.2tex
19.4tex MEFLHIET CV ERMBEIK, T 14.5tex KB F L7 M E R 3500Pa i, £F CV HBIK,
Baf R K, £FAHEEL. SHREBEATIEESNSHERP, REREYRHA; e
it B 0t RUE R i%E 24 R K

5. 3 Pk Rl BT X

MY MM afMREE, BERSNE, ROSHET LR, #damst, b
RIBEM I BAEH Ay, BRFMEBFRONEREBARANTE. RREEYNHEE, TN
URHARLERE. 5T RBASFTLR LB RGHESE, WEOTHE, §OmERN.

5.3.1 JL7b k4% B 4 My iy b 8¢

HEFPURMERR TR, B-MEEYRERUNBORS, BFk3 LR BN
BT XTH AR BIE A B BN, Y RREABCC RO 20 15, MDA ARS %
A3 ff. BARKE T X UMM BMARY, 235w8 5-10. 5-11. 5-12 BiR.

T Lot e 4
e T ROP § a
e g

510 EHfA T FRERERL

B s-11 E~B S MgEMiG
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TR KA 1507 i 3

J

B 512 ZEf B R REMG

B EH=RRUnE, RAMYIHREER. ERMUERMRATERBUNBRER

MBI RERG. W0, BT ELEMEEABURRE, DIRRERET. AEs-10.
5-11. 5-12 ATEAF , W/ 8ammsNaRErmeE, AidFRESS, RUEoLmE,
B9, UBGEREFPRILAEOREBRERE, FEFEHEH 6.

PR, BArRMMTEE: A AR, k. MBI ZE S RELHE,
FUFE, FARUAEREERARRGRL L, REXHIXEER, #ATT 80 R mHs
HUG. WA, X BX TR AT R R R TR ARTE, BRI DIRIR R iR D) B4R
B, BAIBIER - ENBA Rk, REPRMIRRERD, SRR EmA.

5.3.2 JUF M5 B i B 15 0o L ik 3G

BREGHKPARBREPVERRR, ©FEMBEBN0ENTE (RAK) REE. dTRiE
BB R sk, LR TR R R A sk ah s, B RR h T HAF R, A
HEAL R T A LHTAER, FERTNEHSRREGETTRE AR, £ TRENBLADT RN
Wi tEhE, b TERDRBIRE, BOREEAHRHEE ) E R E#HT.

WX G552 IR BT AF:

BRPE: B AT PUgE. B~B ) PISE. EXRTEMIEE.

Mk EWERE30g % 3, BEA 800 HMDK;

WA E: BREHP, HBRTRED RS 600 #. 1000 5. 1500 #. 2000 ¥. 2500 ¥.
3000 ¥ fam . MIBEMAE, LEMEBRELNER.

5.3.2.1 RBEAFE

EANEF, AT RHMRSELHEN, I THREMAETHE, ERERRESRAWRT,
TG NR BT E. BMiRTREEERGNA A YaESEAmME. ¥ikhalyn
BRI 4 65mm X25mm. ¥R LK 5-13 R,

5.3.2.2 ¥R

(1> M 5-13 TTLUE H B P % B 1) d 0 i A 01 EL 0 0 T [ 41 04 Y s BB L
AT, T A PR B SR AR K A Rl B A G T T AT A ARG LB A R
(2) Fa#E BT P A ) %S F B P s SR T IR KOS, B FRHIRIA R, (00 R i B 11 i
HERAMER. SEHEHYH, ERESGE (BEREE) i, HELF49E8 1T0H, ik
66 “H4E (RpaR{RimiE) Hig 70000 ¥, ABLHAGLU L.
(3) BEASGFEMMLEERIAYRBESENEERE. 2258 5-13 HK 54 Ham, £
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FEHE FBEO R

FEE AN,

EHHEE (ng)

5

4
i

3 “///if e gA TR
x o A

2 —a— [H/"B]

1 L2

0

60055 10005 15004 20005% 25004 30008

M 5-13 MsEREREZE

5.3.3

iEid i R PR, RIS T EWREBEGRR. MEERARENASS
H7rE# R, RHBLMASMALLS R B, MO ABIERAR R X Em,
MRS RN, BRI EHBUS BRI, XA RR MBS a R,

5.4 BEGRMAR

SN RO A —E M08, BN R B R AR 65 &P, TR IR k] g R A e L
Wl k., TR, HPEAEOLGTE. SIMFOR RS ERRALER R A EBERE
PEER SR . B AR AEN SRR REEE. XREAMBEHK, FEFHRLYE
EHEME=AKERF BALRER: FEAEETHORNERITBADA, KRESBER.
R—# RN =AKFERE N, #AHEFEHER, TURDRERBRS S ME=/X,
P T HDA R R AENER. BREH. BURHMBRMER: KBRS HE 283%. HY
T & 3.0g/10m. AR 1023, REEEFESHORE, ®it. SildifSmEe.: 4.2tex (140
FEX). 3.6tex (160 7). 32tex (180 ) K 2.9tex (200 £X) ©%, HHRDLEEIMERR
¥.

X EESPEE NS TSR, SEEFEHNENR~A L, RIEERT B ENMEER
(R 5L R A T MEBRARD RitiTEESHSASSNRHTR.

5.4.1 BEHTRIERHR

TRVLA A MEEES 2 BN EIMI28k-SM BIAZH, FARKARGERFR, ALK
HNER 283%, TEE 3.0g/10m, BHEK 102.3; FEREMEEHN 1.21, 71EH 2800Pa.
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LR N0 e

5.4.1.1 4. 2tex (140 &) TZEEE

WA 85(r/min);

HPLEEE: 93 (/min);

##F: C1ELUdr19/0;

BERE R E=300/4.2 = 71.4286;

Zzg= 25 o qu =08;

HRMER F=2703 % Z,/ (Z*E) =148.3;

BEK 0,390, Tt/ Y™ =190.3 $/10cm;

Z=29,2,=7%
T =738.8* Z,/ Z;=196.2 $3/10cm.

5.4.1.2 3.6tex (160 &%) TEREE

AP HEAE:  79(/min);

HIPLER: 110 (v/min);

#228: C1EL Udr22/0;

BEPE% E =300/3.6 = 83.3333;

Z2=23, Zo4=98;

¥ ZBUEEIL F=2703 * Z,y/ (Z*E) =1382;

BRES 0,400, Toman/YNe =210.8 #/10cm;

Z=27,2,=77;
Tuxz=738.8* Z,/ Z;=210.7 $&/10cm.

5.4.1.3 3.2tex (180 % %) TENR

TRk fE:  76(r/min):

BEHLEM: 94 (Vmin):

We£/: C1EL Udr24/0;

BEMEH E=1300/3.2=93.75;
Zy=123,Z27,=98;

¥ A M F=2703 * 7o/ (Z,,*E) =122.8;

1 FH 0,0 =400, Tt/ Y N= =223.6 $/10cm;

Z2:=26,Z4=T7T:
Tyex £ =738.8% 2, / Z,=218.8 13/10cm.

5.4.1.4 2.9tex (200 EFK) ITERLE

WFRERE:  69(t/min);

BYL#ERE: 77 (t/min);

M+ P8: C1EL Udr26/0;

BAE{EH E=3002.9=103.4;

2y=23,7,,=98;

B RYBUESILE F=2703 * Zoo/ (Z5*E) =111.4;
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BEN 05400, T/ Y Ne  =234.9 $/10cm:

Z2:=27,2,=8T;
Tiexx=738.8* Z,/ Z;=238.1 $/10cm.

5.4.2 BEG L& REMIK

SENRAFETBNGEH=1TH: DXED., BYENNLTHVETRES. Fi, T
EWR T E R HLl =R,
BHEREEN R RAERE: FEAXEE 60.0%, B 240C.

5.4.2.1 2 ETI MR
W KitSid YG172A BRIV TP MR, BB T % 5-12. 5-13. 5-14, 5-15 BiF (B

%4 - 10m™).
£ 5-1242tex (140 ) HEEPIMR

EPKE Imm 2mm 3mm 4mm Smm 6mm Tmm $mm 9mm
FiyE 158.10 16.20 240 0.7 0.4 0 0 0 0
g% 107.00  17.00 5.00 2.00 2.00 ] 0 0 0
ARy 88.75 8.73 1.08 0.19 0.25 0 0 0 ]
EWHEH 1581 1.62 0.24 0.07 0.04 0 0 0 0
# 5-13 3.6tex (160 HX) SEETIIR
EPKHE Imm 2mm 3mm 4mm Smm 6mm 7mm 8mm 9mm
F1HE 25410 2420 3.00 0.20 0 0 0 0 0
RE 90.00 20.00 4.00 1.00 0 0 0 0 0
b2tz A 90.48 8.34 1.10 0.08 0 0 0 0 0
ERHY 25.41 2.42 0.30 0.02 0 0 0 0 0
# 5-143.2tex (180 HX) S EF IR
EPKE 1mm 2mm 3mm 4mm 5mm 6mm 7mm 8mm 9mm
T 174.20 9.70 1.60 0.10 0 0 0 0 0
&xE 56.00 5.00 3.00 2.00 0 0 0 0 0
sttt % 94.43 4.65 0.57 0.29 0 0 0 0 0
EPHY 17.42 0.97 0.16 0.06 0 0 0 0 0
£ 5-152.5tex (200 H0) Sk EPMR
EHKH Imm 2mm 3mm 4mm Smm 6mm Tmm $mm 9mm
R &l 24100 23.80 3.00 0.1 0 0 0 0 0
RE 108.00  20.00 5.00 1.00 0 0 0 0 0
MBI % 90.12 8.63 1.20 0.04 0 0 0 0 0
ENHEEK 24.10 238 0.30 0.01 0 0 0 0 0
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5.4.2. 2 20ek s AR

A28 Ky YGO063 £ AL A {X
gk ah B4 FizkF1:1.8 cN BRARE:1X10  BE24T
hr i : 500 mm/min .15 60 %RH B LT 1-1000 cN
& 5-16 5EH 8RB
R h gL W) BRMmKE mREmcE LE WA B 5
it /N CVP% e CV/re JeN-tex!

/cN-cm
4.2tex 89.1 7.1 36 6.3 212 98.0
3.6tex 70.2 85 33 84 19.5 70.8
3.21ex 58.8 102 29 10.7 18.4 54.3
2.9tex 459 120 3.1 149 158 44.0
5.4.2.3 S E&TRR

PRI 38 KidgiH YGI35G R & F 195 BE MR 47 (%

B 300m/min #iRetE: 01 4 00 B

Bk 5 HiXEG: 5 REEEA. mY

£ 5-17 S T8 5HEB

f&br CVv% U% Thin(-50%)km Thick(+50%)km Neps(+200%)/km
4.2tex 18.93 14.64 447 303 317
3.6tex 22.55 17.78 1343 933 417
3.2tex 24.59 18.92 1787 1080 1140
2.9tex 2530 19.95 2543 1793 1763

5.4.3 BESHLEMERE ST

XH GB/T398-1993 fEHFLAAMR KM RAESTEE R, DESRERS. HHHXH
EHLIF:

# 5-18 GB/T398-1993 KKk A H R ERDT

R RE FH  RBRERRE (WA 2y T £TERZRY
(tex) XF (eNiex) RAF % FAKF
445 (" 13.0 12.0 19.5
5-5.5 A 125 120 18.5
6-6.5 i 120 12.2 17.5

NBERBRABARTR IC58tex SMARDPY, ZDKHATER (XEAEY
GB/T398-1993% L% ACE, LLERSERINOY A Hlrft. SreEir W% 520 #1 5-21.
+’ 5-19 JC5.8tex (100 FT3) 2Ll Fi IR HR

BRET ;iR iR b B BiEAs]
{CV%) (A~/1000m) (4~/1000m) (/1000m) (cN/tex) (CV%)
17.83 132 196 145 184 12.3




PETE P IE TR

% 520 JC4.9tex (120 E %) b kgt

BERET Y @y Higk 9% HEAS
(CV%) (4~/1000m) (A/1000m) (M/1000m) (cNftex) (CV%)
17.84 407 39 310 19.71 16.5

Bk Pt SRS 4 £ R 4 70 P 2 7 AR 72 1 CJ4.32tex 2028 4 0 i W & 2-10M7),
#5221 CJa32tex (140 ) Ko
LEAF Y R e g T P3O
(CV%) (4/1000m) (4/1000m) (~/1000m) (cN/tex) (CV%)
18.5 34 486 320 20.1 15.5

5.4.3.1 XFELEI WIS

HERYRALERN: REHDORENAKED, 3mm L EMKENZG DT H5HELS, &
EEFHK. ERRYGF, ATHYZRROFE, LTMR=AKOFEZ52% MBS HER
PETERNACENSEARS. RN, EmBe, W2 DSLRENRAE, DETFEEAS
FLABR KT S A T ORE, LREASE: MRERAZNFRHOTARHNAERIEK, B
REAEHTEEE . ARRRAERSIGFBEDES, BRATER. B3 mm LM
ERNH SUBEBTALMB=ARKERN. M5, BIHFELESEBKN, TREEADK
FRBRKER.

REGOBAMMA R IFANER, AT T Bt K515 7 B2 SRR BABRHL R
AAEE, AEERE, MARRS, SEMERSFRT, £RAKEONAK RS,
BRHGRTI=AK, HERTALRTE. GmiLE, BOEFRNERELEEREORD THE,
AHEEREPNGUARNE, DHEREALE. REHOEFEYDERND, FELEDTHH
HYTHEAT KRR, XREHIFEPEAR N — K+,

5.4.3.2 XHRLBHEMBIT

EMPERMEMRRETLA N —RRTERBTMEE: —2AFEMMTHEE. M=
XK, LENPRSHAZKNTR, RIEBFEERSRE EREHASEE, FEEMSE
SHLEHE, SEALRTERRNER, ROBKEEROAERBUFA. XREHEBRSR
HEBEDSMUATERE, TRESHRESBAERZRAENK D FRADH =M KQFEFET
FHMTRBHFRR CTE, BZARTHAERZEKAPE, WAENBHIRHERE, RYFYRE
W SIBAR B A KRN,

B4 S ] LB W B E G SRR D AP R, BB T B SEAT, fEEmRHE
T L bR,

KBGO BA RS R RGN KB E MR, HEMLSEKSTHRT,
ERMRPRAFBEFER. BET LRI, AFEARKE B, STEHRATRRED.
Eme, FEAME-AKMHBRED, LETREARNER, SEEREHIRRR, Fam
BIREFE A [ LR RTERERMSBHMEARO TGRS FE, BTAEEmE=AaXNH
ShEB MRS, SRTBELEEN K. BRI EEMFEIRAREZN, RAERNAKE
R 3R, SRATETH. AUl NHEESHOHR, ERSENH FRZESHRY, R
RENHBLE, BMOH R RSN 0E BH 2R F.
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5.4.3.3 MR ET WM T4

| 9
i 1J
Bl 5-16 3.2tex (180 &) S AME Bl 5-17 2.9tex (200 53) #heksimi

Rk mmEm AT W& 5-14. 5-15. 5-16. 5-17 Fim. B TASS=AK, A4HELH
FUERA F BRBELAES, BERARE, PERETERIMNETERTHLE MR, SAXEEN
KX BBKELLIF, HiHRRE. REGORARERERT AKX, BEMGENIFHRT, E
RETRTFERTET R R, FREEMXPALRTIR, BE#SYS—H, FEZANE
BEFEE. AMERmRG, F4EELLTRERE, FENERIHEMRD, HikmE%,
Mg T S ALH LR AL & T AL SR ) B ZIEs), FirirTEE KTk
By, EEMRArHOLeHE R T, WSREHAERZSSIRMRE, A FRERir
4T RE R AT A 30K, HUR B4R s AR AT 7 M 30° M, MR AT 4B sh AT i 4
R, AR KA R TR O SRR, BT BRSFRIEHNBEME, EMt
BAERREAFEND, BETREBALZPHEESNSEAFHATYMNE. WETHRD%E
T, ey, BPD, SRMBREESHHEN TN, FEILFRENIEE. BE%%
TR BESHETERY, . §HVERERFESER LMD,
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GRREHE—FHTRAR

ApFENAEXEES KT PP ERITHCHAEMHR, AETHEE Sussen AFIH Elie
BEEHDRENE LR ZR LB R T OO ARMROIE, &4 BiTENESIEE i
HEEMRE, FREEHCHEESDKE, itz EIMI128K. FAS03. FAS06 SHLA 404>
HUEEAT T o3, HHBEA TR, SRR BEE SRS E & LB AT TR, #
BT R E G A SRR, WA ERERESHTON. EHhRENFENER,
L RUFHERKAHORAE, A EBRFIHAHITHR, TREFSHEER AN,

HEXNEEHRETRSUEP, #H—F T WRGEERILAXEE RS FEMGEN, RN EE
FIRBENFIH R L, SRR RN T INAE R, HEAMBEREERET
B, AT X 4 PR B4R R RV R YDA S PR 1E T 4% . LSRR PTRS FBI A0 S8 1F o S 4 T T4
X P BRSSP, TENRT MRENSEEE. S ERRHERE, HES0%mm
HEIRIRE T XS . RITREGRXSHDTE, HNEMKRBRIEIEET GG R, 7E
AT EIMI28K-SM RIMZHL LRt FRUABRED (29ex~42tex), HL& ATHET
SR BB

HERZES PR BT RAEES, BTERERMORE, KESH KBNS RN E
i, Pt EG R E Rt — P EATR. JESHRRMRE, AR TR
kR, Fik, XNEFHESERD LEHER, MREEY RS FEsHF
RHEETEARNSE, SHRFARARDY S ARFRSHATIAMEERM ., BEALVNHE
FHEBAFTEENPRE . B, Wil FERLEES ST ABTAONE LI EETRER
ITZMRBLREUEEERE TR,
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EXRIFTEALE, RERGEFEERNRARERE. 8 LMAEEMAR TS, T8,
FIRARTGHES T T REBCHIESMENGTED, WEASZFORFAEEERD, HLmE
RERT RO, 8 TRFI AN R, X BRE R G -EMHAIE-2IME KRR

IR R BRI R T2 LR E NS BN DK BN E, LURYI ST A 8 B £ Al
EEE-EW, AR ERBETRETEMNTRY. i ERHEALTREAAN, Bl KK &
ERTHE. BFERRE, —EESTWIRMHRAER. KO—EmriERBAMZRA
X AN HIER TS B LSRGt miX ) & SHERE R RINEE.

B, EERHBROFTANRES LR ERLERE LRG0,
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B 5%
SERA] FKr= LB HE
1.LERGIER 06.9.12
T %&T Y A Mo ek AR BB CV  3mmEH
MC18.2 159 253 260 446 18.4 16.7 16.4
C18.2 16.2 24.8 353 471 10.5 13.4 60
438r: 1) 3mm LA LR FEFE 73%:;
2) ESEHAhN 24.6%:
3) & TAKFEFO03 NES Ao
20 R 06.10.9
AE %t M Y W4 ==} BICV 3mm HTH
E=p
MC18.2 13.9 4.8 72.5 250 18.2 8 6.2 3.03
C18.2 14.9 8 155 242 15.8 7.1 294 4
7. 1) 3mm PL_EEPI T FE 78%;
2) BRI 15% (EERBTF 10%);
3D ZTFAKFESINDEDTA.
3AXMEAL 4T 06.11.7
i %1 Y HA W BATR BEECV 3mmER
MC18.2 14. 6 5 156 260 15. 13 9. 2
Ci182 16. 4 18 324 360 13. 5 10. 8
SR 1) BERIENEI 12.1%:
2) KT/KFERE 1.8 1M E D A,
4.% M4 77 06.12.15(428H)
A b %&T a4 MY ik AR HIECV H1H
MIJC9.7 13. 97 17 53 78 18. 28 2. 74
JC9.7 14. 57 16 90 84 15. 67 3. 8
SHr: 1) BRI HE T 1.06;
2) AR 16.66%:;
3) &TAKFERE 0.6 MEHD H.
5. KGR 06.12.25(FILH#E)
A %1 A Y &k AR BICV H1E

MIC9.7 13.93 2.5 47.5 75 15.7 2.9
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