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Research and performance analysis of high efficiency and energy saving carpet flocking machine
Zhang Xiuhui
Jinhua Huichen Weaving Co., LTD 321015

[ Abstract ] The carpet flocking process is a critical step in enhancing the texture and functionality of carpets.Traditional flocking
equipment suffers from high energy consumption, low utilization rate of fibers, and insufficient automation, making it
difficult to meet the demands of modern green manufacturing and efficient production.This paper proposes an
energy-efficient and highly effective flocking machine design that integrates mechanical structure optimization, servo
power systems, and intelligent control algorithms.By innovating the fiber conveying mechanism, improving the motion
trajectory of the flocking needle bed, and incorporating energy recovery technology and adaptive control strategies, this
design achieves dual improvements in fiber implantation efficiency and energy utilization efficiency.The paper provides
a detailed explanation of the overall design concept, key technological innovations, and performance analysis methods,
with a focus on the synergistic mechanisms of mechanical system dynamics optimization, power configuration, and
intelligent control. Theoretical analysis and simulation validation show that this flocking machine saves over 25% energy
compared to traditional models, increases fiber utilization to 95%, and boosts production efficiency by 30%, providing
technical support for the greening and intelligent upgrading of the carpet flocking industry.
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T 2R, W RS RUCEA S BRIk 15%2 2
0% B “XUse” HARRIHED S HEL A BELAE R, Bhk
SRR 51 BEREAR AR AR A B O AT a8 VI

—. 55

MR AR e AU el e Ty O i 2T 2 (8] A S A

K, A SR USRS & AR T2 e, iz ]
TR IRENMESUR, AP OB, HAERE
FERO 7 B | A ROR MREREKCT o ARG T EER
TR LRSS , RO FE BRI RIS Rz
gy, AAAEZ IR 31 RGeS, RpLEtTIHIY
A TR UARIRAS, REELIR O™ E, SEISEEIEORAL 70%
Ze At HOGRE ML 5 HLBRESHINITE R, 123l f iRl
EWEE R, BRI ATIA 90 73 D, B ERIEATE |
ANEEEZ), (8 RIEE £ 0.5 2K, #hlr=Afn, &
N T 2896185 25, MELUE AN R REAT b 55 S0 B AR Y

Ko

1o 2T RE Y M BE AR R ) BT R AL ST e # iU BOR
JHE, MRS . SR SE. bl = I b .
TENUBZ AT, G A A BT 5 AL S LA e MGz s
71, RIHBRE I eSS R, SR AR AU
UGS L, 456 et mICE AR BERE ; 7l )= 1
ML AR SE R A T2, i B BT A sl A B A AR
WA EHRITREAE OGS B, SCHRE AL A . A SCRIZE B
WO, RS RAHT AN A S | SCHEROR K
PEREMMT T, HARSGI A ) TR N R IS %

303



Modern Science and Technology Research MRXRHZR £ 5% F 4 H1 2025 £

L RBCTTRERR TG A BV

B GGT R EAFR R B . ER T | A L%
S BMAERT, KA R H iz sh 59BN
PIE PR RR 5 REAE R S R 2 BT AR SALR “HL
e I s M N T A G 8 P = ey =2 ) W A

(—) PRSI

TGAEGHLRET PR 5 1% SR 22 R RS MR A
BERPEER, PALRER S 80 T3, SHUAER
WA, 200 12 45 oK, RERBIRTY™E . HANREITS
A 6061-T6 FiA S HEA SRREF HEsin & AR, XA R
FEAUCA BRIy 22—, SREEIETF 30%, Wiz shil vk E
WERE S0 TR AR, MMEIIEREE 7 48 K, JREReRER
1% 40% . (&SGR AL GENIPEZERT , SR R I shiir 5
MITERERZZF T, Tl A BRI, TRz ShEEHER 1
50 4B 20 LI T, HUBACRIRTE 92%., S EHM%E RS
BB PRS- AN KRR
FHASIEIRSh AL, STRATEE 0 2 50 ARz ICE M EY, @
WA RITa LR B M 2 15 B, g BTERF B
WIARACIRES s Loyl E e e T, A 57U XL
TE UG e R S, SR 2 B ST + 5% LAY,
WG T ARG ) TR B R SRR ) A, A AR 402
FEFER

() g1 R msie 56

BN BT R FHARE A iR e A LS i — AL B sl £l i
LR RIS 1.8 T F/ T 5w, BAZHHLERF 60%, S
0 2 3000 F&/43APJCHRE, AR 50 150 R/
PP FESL IR o EE RS B S R b sh e AR fk, %
LT IGBT B RE L TSR e« Y HHLAL Tl SR S T
FA: RSB AR AR I B R LR R R, R A
Ja, BUmA RGN R B, SClseE PIRE 18%,
A TN SR BE 1.2 T-FURY . LR HIR A B
therCAT B4%, B(F M 100 S0FD, F4HI28 SCd
ek S ARIE Sl R VE L OG R | i s AR A MBI
TP, R 0.1 ZRPLAN, Jhk g R 2 it
HAB T, MM £ 1 ZKEE 0.2 2K,

(=) R RGESRAS A G R

PAVETF S7-1200PLC Mz UM RS0, S Fh
KETCHE . FAR ik IR IR L 0 2 500 4+, f5E 0.5%FS,
SE WK S0 g, Rk PR AN R B AT R AR ;
SR AL AR T HOCHUR R, 439E% 0.1 25/
K, Kt NN ERE, A ERE; mLE
TAGBREEE 1%, SCRHIEFSREFERE, Rtttk
RS = BT [V ok [ N 1 =gt B IR e PR N B
FE5K 1 shiad 3% 0, AT PID 53k A shiR s 4t RA
304

ABREE, TR 001 2K, GBI T BRTEIR B AL
RAGHEAR T E BIERT , 4% 0.5 %% 25 KGR skl 245,
HEWP AN ; REFEIU UL HURYE SR DI ZR A2k, shas s
HHLHAERME R B, JUE 0.8 & 1.2, [HRGIAKBITIES
BUIX, BCRAMET 90% ., NALF AR ALEHRE B R, Al A7
fifi 30 RN T.ESE SRS, SCRe i s ihdextt, Jr
BTS2k,

= RHEEOR G S 9B

(—) HY%EbRIZ Lk L

1G58 1F 5% 1 2k 32 B 7 I B 46 1] B 478 — B 40588
FEBUIR S S A2 . BARTRA BRI -S
RGP BAHGE : Kd shad oy ek Bt . A1EBE . o
B, B Sk BOR LR 200 S BUh 2k, sk g ARk
RIRHIFE 10 KBS AN, AJBONEE % @i hiks
H g 112 5 B ST AT IRIZ shis Ry, fAb I S RO e A 2
KIFDPRER 15 R/AD, hdidfi A 800 A-F % 300 4, i
HRJe R, SRR AmTER, BERE 03, ikah
BREM 1.2 TEFE S 0.3 30, i KPAEHIAE 72 0 DDA o &
PRAE AR EE W15 HLF R LB HERE, 1772 20 2K, K5 O.
01 =K, Wit gl S BIE A R, X 0.5 2Rk
53 2R Ko, HARE AT SIS R HIZE 0.6 £ 0.05 2K
521005 2K, MR EMRIBTEERAILAR, FETHES
SRIE, PRSI 1.2 FARETE 1.5 AR,

(7)) BERSRIRIEAR

FIXMES A BRI, i =Rt i -
W RS o IERALR 0.5 KA R, 5o
BT YOS IRE AR ke, R FH S
BB, B KEARAR YL, SRR
ICT 98% 5 = nIGE it f i KUD LIS AR AR 28 IX Sk A AR A 9%
T, RN B 25 S AR 2 LT, 3R FURE AR
PR AR B T O g e PR VR S s AR e R R R
0 % 50 TRk, ¥R 100 4k, FEEERAETE 0 £ 100
K, KR 0.1 22K, BT RECa il i i 5 9B
AR, KRARIEAT S [ SR B R . A0l AR
IFRRAIG L 22 20 % 30 T4k, i i i BB 5
FAii A AR TR R R 40 2 50 TR, S45mIeR 7.
SEMEAE R, SEEAFI RN 85%IEH & 95.2%, FiA:
7 1000 P K M EE AT D S B AE 15 T00, L9 1
00 T/ F5u bt a8, AFAT iAW,

(=) REREBpMITRALS IS

FHLRGEAERE & ik 70%, B & R “TFR LA+
R RIS RS « B2 T, Al IR F LR 2R AR A
S ARG, K RE + 3%, (RGN S 2 T hg



ACADEMIC
e

Modern Science and Technology Research MRXRHZR £ 5% F 4 H1 2025 £

MR, HALE TR B0 (Y 40%, DIPREEUN 0.7 37 2
0.95; FUFZM, JFRRERUIEIMETL, 5 5 FoRE—KHLHL
M. HUR . RS, W A SO R SRR, SRR
T 85%t, HBhRFEAENSE, LT reht. s, f
REURLGSTTTE R AR AL, AR GER FHET ARSI, ik
K2 & SRR, M TrEG B2k, SRR 60% 5T
2 90%, JMINTIPRM 15 TFUREZ 10 T-FC, I8 B0 R A [E] Ak
300 Bh4EmEE 100 B, RS R £ 1°C, #
P HIRRIRIN DY, GBI RIIR 2 10% % 15
%I HLRE

4. PERESBr SRR IE

(—) BERSETHHLRI BT
HRE SRR TR T 24 B R - HLAGEE shif ik
R R A SRR M 80 R/ATEP 4T 2 120 Yk/54h , B Ay AR
FEREHE N 5 KR T 8 K/534h, BARLINHA] = RE M 40
SEHARDNETHE 60 FIRI/INGE, AR 30%; SRk
ARG R E MR T R B S SN S BUR LI R, N 4
W/HEBE R 0.5 /L, REFIFHEMN 75%8LTH 5 88%; g
BRI RGN T TS50 A ShVCEL, B4 ™= i i S0
BFEIAN 15 ZrBh i & 3 Al HAVHURIRT 80%., LAAES™
10 T35V J5 KM F= 2 R B, B0 £ AFA8 1 TIs TR AT s 24 2

00 /NI, R IR AS T B

(7)) BARCE RIS
I 1 F I A ARG FR 8 X AE 20T R A T 2 AR bR
R ;B0 B SR FH RS SR AT, 7E 10 JHDK x 10 JEK X 5k
PR E R, BRI a5 1 25 3 S bt 22 ML BE ke 7%
(14 15 FRAF-J7 TROKRFE 2 6 AR/AF- I JEK, A% R B0 AR 1 +
5% LB 8293 T2 96%; 4% BT T ALl a3 ot = Fiml
WA, KSR 0.5 B, T EEAET 85 BEMSRE A 8
0%48 T+ % 92%, AR HEENR FBUR I ; £

SEXW

BISIHER RIS AR S PSR 25, P25 (HMN 0.25 [%
2 0.12, RAGESE L FEMERENET, % GB/T4
0856-2021 FRUESEAT 5000 UREEHE, Al a4 b EE ok
BT 1.2 58/ VK, BAEG T 20 1.7 5e/°F- 05 Kb
29.4%, TifBEPERESET: % .
(=) REREXT LS5 kBT

TR IR AL SR AL B B 20 TREFEDINR, 1448
PHUREEDIR 45 T, 08 70%; B aie % 32
TR, R 90%IH- A% 18%fEm bl Wim T T, 1%
SR/ N FER 31.5 T-FURT, B & FEH 25.6 T ELAY,
Tl RE 4.5 TR, 9HE%E 21.9%; ¥ T.OLIAMTER 60
%, FEHHITFER 24 T FLRT/INGE, AL & FEm 16.8 T
FURT/INGE, ITRESE 30%. EERISTT 16 /N B4R 300 K
VL, BRI AR AT 27360 T-ELR, Pradsy 2.19 75
J6 (4% 0.8 Jo/ T B ). KRB AR &AL 5
BRI 20% , (038 i BEFETT 0 S P=REd A, BEPE[lliihinT
Pl 2 2 347, HIR R M 4ed AR AL 30%, &
B T RSN DU B , 15 B8 SR 2 &
AR m PSR, R ALK

h. &g

R AT RERLH BRSO LAY R A S LR ES A BT . 3 )
AGTHHR SR R BT S, AR TSR e
7 RCRAK BT R IR B AT SRR SGIE R A,
BT REREAE . P RESRTT | TR ] A5 T B
e R R R AIDES S N AN = S K
BIBRTT S AR HE— SRR Tl HER R A R R
M iz I 5 LB R R 5 T 2SR, 455
RO AR HOR B B At e, HfEShARGRAE 7= 1 B A, T
REAYTT Ik

(R, X%, maAs, % T TR LR M) K s B P LA [)]. 2521544, 2019, 40 (10): 177-182.DOI:

10.13475/j.£2xb.20180903406.

PR T THBE AL G ALE R R LI R[D] AR, 2018,
[BIXIZ bR B A SAE SRR 5T R DL T RS, 2017.[1 XA BELUW) A SE SR 5 0T & [D). LT

A R2E, 2017.

[41ECE AR ST EEUUN 2R R SR A R G SE D] AR AR 2, 2017,

[STHEHL S 2 RF L SR R ML A3 RS 5E[D]. AR 4 K2, 2015.

[6]FIEAR. F Sh Ak EARAEGTE WU T3 b i B E [ E T 2 510, 2025, 5 (03): 5-7.
(710 240 T AU B BB TR 258 WA, 2024, (06): 56-59.

305



