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Application Strategies of Digital Technology in Quality Control of Silk Spinning Production Lines
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[ Abstract ] As a distinctive sector of the textile industry, silk spinning production is influenced by multiple factors including raw

material characteristics and process parameters. Traditional quality control models suffer from issues such as delayed
detection and fragmented data. This paper establishes a comprehensive quality control system for silk spinning
production lines by leveraging digital technologies including machine vision, Internet of Things (IoT ), and big data
analysis. Through digital transformation of raw material inspection, carding process, slitting operations, and yarn
inspection, combined with two comparative experiments to validate technical effectiveness, the test results demonstrate
that digital detection improved the raw material defect identification rate from 78.3% to 96.7%. Dynamic optimization
of process parameters reduced the coefficient of variation of yarn breaking strength by 31.2%, while the finished
product defect rate decreased from 8.3% to 2.1%. This system significantly enhances the quality stability and production
efficiency of silk spinning products, providing technical support for the digital transformation of the silk spinning

industry.

[ Key words ] digital technology; silk spinning production line; quality control; Internet of Things (IoT ); machine vision

AR HERIEAR | KRB ATRBE AT IhRE, SR ERaA i

—. 55

Y57 3 FE A GE Py ATl i E B R, S
FO™ S RHOLEE | WS THRE, TR m AN e
B, SR, R TIRIRE DR, W EURIRE SR 4R
GithE AT, BT GER A | SR L T
SRCICREA A RN, 5 FEURL &AL L 3
SFBTRBRG . ABGE BRI LN TR 3, HOBHEAE A 5L
LR PN, FAAERENACRIR (St U FERS 40 738 ),
BRI 25 RAIRIR 15%-20% ). 320 TR B9 PRI ME S5 ity
A LATE R A A 77 1 B R

B Tl 4.0 BEEAGIRAMEE, B LHAR B Oy il
M FE IR SN g o PRI S EORIRE T | AL
58

PR EERER A TR . HET, S58UT B H]
SN TGS AT, R YTERH IR TE (IR |
Mrae a2 2P HE2 R 22 5% ) WO CREAS PR BRI 1 AN A o AR
SEARIRYIE AR, RGO EORAE R . T
VR AN AR SR B S, i B X
I UERORSCERCR , MR AT BT PR, S
IRAME G R EAR , $RTH RS i B AR e M S A
B, SR BT B RET R

L HEE R O A S BB E
APt



.

ey

Modern Science and Technology Research IKXRIFE#Z £ 5% 5 12 H 2025 F

(—) Bol TPl

Y7 BB AT R A AR, HRRBU =4
HERE . Mo, JRURHBR ISR . 2R IORE 2 A 22 T IR
TRAELFYE, FYERBESMRAE 20-60mm Z[H], F2R (LA
g5 s Bi2z) PEERLE 39%-8%, SN T HMEL
FIRGHE2, EUR S T 2R B = Bl S % . i
MG Eids R, ORI RR 25 | K i I A 5 B A
R 42% ., =, TZSHMRMEZRE". fil. Jf5. M.
MAE TP SE CIFREER L | 2 0Pk, #3502 ) MBS
R, ARG E SR TR AR SRR PS4, it
B T AEWT R E R DC O A , 22 S EURA RIS
CVAHREIE 5.2%, H.=, Brathilievis . Lokl 240
R AR, R BUREPBTRE IR T 2.8¢N/diex, B
TEERT 3.5 M/m SEBUi RN, XSO i E e
77 BUERHRFEAR IR 8%—10% , HICHEIE M T B e

() BB RIS RCrE s

T R IRATAL AR AT, =BT B RAFAOHAR
T HCHE T - B A 1 AT B AT BT AR, TS
BRE R AR | FRIB SRS RES
W, HAE R AR 1 RAD, IR FEHIAE 50ms L
P, O AR TR VIR e A B A R 5 LA e
AMFE T B B SN, RS XTISORMIEAL . AL
20 BR B S B R BE U, RUBIREEE TA 0.1mm,
RrscoR A G N T AT 8-10 7%, W&ol A TAG I 3
WLESE | e SEH AT R s R AT AR S S T
EZRE BRI ARL MR, Al PR BE S O R
SR T ZZH S IAL VR, BNR2E A= HITE 3% LA
W, AR R T E SRS SR R SR R R S
Fio ZBORMPMRBS), ATAH MRS A ™ Y
SRR AEE LN, AL Bn SRR ARk
H- TSI B S RA5” oER IPME ERIA R

= BRI RS e T A P P W

(—) BURHRDESR I : JE PO IER R B A5

SRR A 2R 27 ST P I 5 — B B R, (SN T 5
WAV EN B AIRER , AP HERROCE 75%-80%. T
PR W BB R R Gl ot DL T 2RSS ) &
e, R g ToARSL (4033 1920 x 1080 143 ). LED
TR | EUERERAURARE A, AL R 2k
PEBSBEE A 30em, H7H4E A B B TR, B IEGE i

JE o K, SRR AL B X R MR A T PAL 2, it
IREEAL . BUE S HD . JEAS= IR e, BT Ses , 42
IR S SUEAARIE" . ), M BMIZ M4 (CNN )
OYRBIRY, BALFAERE | AR . TACRE 12 BURFESHL,
RS (AL B C =50), XRGAEF-LBY 1
FHZEH TR, SR RIE 96.7% , BAHLUCK I FER 4546 2
34340, BN TAMHECREET 13 5, ORI FHREE S 12%.
(=) TZEUEIT: D+ KRB s R 58
TR ZE 25 B A% O 3R, 5 S ORI
5T ZASHINEISILEL . R HBHZ . W42 50 )2
W BRZTE 12 BALREs, AR R s ()
L 20-60mm, %2 +0.5mm ), TG CIEHR;
JE +0.1% ). i3 B {2k (it 500-1500r/min ) 55,
ST RAE 18 WCHESH; L2 R 56+ Tl LUK MR
B, ARG R e S S, Hrb 56 M
KA TSI AR, FHERT 20ms, Tk LUK
T BB RS, i Yeik 1000Mbps ; )23 F Hadoop
KEIT-G, WE T 2SR, DIgb & T35
CV{H. WrdagpE . BPHEECh BFRek%L, @i sfe gk
R T AS A G B, MR RN 35mm, &
4 A29F | BRRY i AR B 980r/min | A= AR 3.2 £ |
TREE 380 48K, flTLb 4 T CV (HARHITE 4.0%LhDY,
Wi B HE T 2 3. 1cN/dtexo
(=) BSINER YT . HLARHLDE+ (RS MR A% i B )
St R 5 ST RS B B R U U 5 A AR I 1%
ROUEATELMEIN 5 B AN RE : ELMI 518, fELD
B o L e AL, SCR AR P MG, i i RS A #
FOEPUINED . G . HLAN T S EE, YR B (E
(AREEEC > 5 1~/10m ) B, G A shfid &0, It
NGB EENT , RERANGHE = S BRI T, R
4 A2 bim S pL CREHE Sm/min, JEFFEES 500mm )
55T EAL, W BUS D B THIAREAS I, SIS 5 ek
WP EE Se i )L B A TR TR, S ERso™ 5
OYFCME— AR, SCHRIRRAREL . T ASH KA RS
B S R -T2 AR I, R BT )
U, FIAE 3 43BN SLBRBATE AT o S L % R SE
Ji , BUE R RN 8.3%F% = 2.1%, REIBIIZCRIETT 90%.

4. g85br

(—) BLEBLRERORHr B RS BCRYIE

59



.

ey

Modern Science and Technology Research IKXRIFE#Z £ 5% 5 12 H 2025 F

I IERL AL R R G S M L PRI 4R 25 4
b 3 HERAE 1500kg J5RL (& Fdnsz | FEdesz THIEL, 204E
K 20-60mm, F 7% 3%-8% ) FRREXT LA, %t HRZH R
JEGENT 39 (3 AR GARAED, AL IIFERT 42 43
B ), SEEGALR LA L RS 1920 x 1080 R ZE AHHL, 30cm
IR RS, CNN 028880 ), Guit WAL iR . A EE
R JFORRI R, %D B0 TE R GERHE G AR

SR R, MLERALSE R GEAEA% O AR b4 T e

GNT o BRAEFHFIN 78.3% KT+ E 96.7%, 15%5F 0.1mm
FOFWEVUNRE S 5 12 BURMESHCEEE, KR/ AT 0
VA, RTIIFERS i 2 3 408k, SORIETE 13 4%, Rk 7%
GERLCRERT A IR SRR SRR R 12%, EbiiE %
CJEURRS IR ) BEAR 24 S E SR, BIERSHES O J5 24
MIEmIKEE . R GUE BT TBE, RSB 1 IRk} i
FROROMERL, TR Fm R T 28 At

1 AL R R GRS IE

EiEta XPHRZE ( NLA080) FEH (HLESIGE RS ) AR Y
TR 78.3% 96.7% $FF 18.4 DEAF S,
FAHERAAERS (535 ) 42 3 i 39 434
S} 5 75% 87% P 12 N E
PRI R (R R ) 42% 18% REAIG 24 AN E 508
() TEBENBRALRGEBORISIE %2 TABHEEMARGRCRRIE
I UEER P+ R B SR R SRR RE, ORI s Xt HEL SR
J5E (AFAERCEE 35mm, 54495 42%) S, R4l (FEEsH0) (SRS
500kg. XFHRARHEE T 2280 (FBHE 12000/min, 22 LTSI CV AR 5.3% 3.9%
MR 3.0 £ 48 350 $52K ); LIRS H RGeS 4% TRV BLR T (eN/dtex ) 2.7 3.1
BRI LD 4TI CV AR . Wisism i | BPHEE L I EPHEEL (H/m ) 3.7 29
JFEHMRAES, PP RGER T 208 Fet: 57 i BT A PR AR JRRHFER 9.2% 6.4%
Mo MHAE RN 2 fs, DT S B A S BB 8.3% 5.7%
H 2T, ST AL R Gl S mhdE B R R S T2
SR, IR SR ARTE . RS TIAIE CV [ERE S N, i

3.9%, Wiglsm B TF 3 3.1eN/dtex, EIFEEUH/L 0.8 Hi/m,
RO AR FAL G, R T R G T DR
FEHETITERE S o 45 BE 7R S R BAIC 31.2% , A= i
WAENE D E R, W, JFRMFER N 9.29%FF % 6.4%,

AR DTS . RGAKITE 1 BRI R B R S
R, Mg - WA, B TS
[ 28 SR 138 FOX

SEXW

(VISR , f7 3 , SKHET B AR TE S S B b 4 R I 5

16-23[2026-01-01].

ARSI R L7 H 7 e TR B B A R il
IEHLARIE | MBI -5 BB AR A IR LT, A 5 e it
BN . T BRI R B I = S o SR, %A
A R E TR S S 5 5 R B AR e, AR
OB R B AR TR T I T I EOR A
S

DL ARSI S Im g 45 Bir kB[ J/OL). &3 =2 &%, 2026,( 01 ):

[2 ki A B A TR R AE B A B T #3853, 2026, (01): 20-22.

(313 V5 UL AE R 5T TR AR B RS HE A P R AR [CL) DU I 4528 A BRI A 22 SR U TR R A H5 4 fh e
RIS S e R (R ) AMRAR;, 2025: 322-323.

[4PFIERk, 1%, BRI AR YT B AT B I 958 VR, 2022, (11): 26-29.

VEZfA: ek, WS 1971446 12 A 18 B, 5B, IUE,

é/rli o

60

L WL s S T, 2201 w0, BT . 2



