cacaec) Modern Science and Technology Research MRXRHZR £ 5% F 2 #2025 £
ZIhae B3 LRI BN A 5558
Xl &2 43

fEks (W) BHEABRAR 318014

(i E)H4NELAMEREEEOINRE . WIREURWMIEE LWTRE, AFRRATHFL—HERT B LK, &
MG BEEME AT RN St st LR BN, R EBLTY RN, FARE ALK,
SeHt YL AR BT 5 T EMPLCEH R R AL &, Iy LILT ®10-150mm3E B 17 £ F AL &8 & A ey 5
BHML, ERBIELERE R, ZRENWERELET 0. 1mmey £ HAF, R, £ 04mTEHHEE%E
ZRP, MRTHESRSE, X ITHERA T HE300%, X - REMHREFZREERFHALEHE, 24
FiF 2R Am UL B Ll 3 M A TR B AR RO A R R N TURR L T B R B e T R

(k@i ] Bsh Dok WEN; Ak —if; ARESR; TEMRL; AL

Research and experimental verification of multi-functional automatic feeding pipe cutting machine
Liu Leilei
Tent ( Zhejiang ) Technology Co., LTD. 318014

[ Abstract ]In response to the shortcomings of traditional pipe cutting equipment in terms of automation, processing efficiency, and

precision, this study focuses on developing a multifunctional automatic feeding pipe cutter that integrates automatic

feeding, intelligent positioning, and high-precision cutting functions.The device achieves continuous and efficient

processing of various metal pipes within the range of @ 10-150mm through a clever modular design, which organically

combines a servo drive system, advanced visual inspection units, and a reliable PLC control system.Experimental

verification results show that the cutting accuracy of this device reaches an excellent level of = 0.lmm, while the

single-piece processing cycle has been significantly shortened to 12 seconds.Compared to traditional equipment, its

processing efficiency has increased by up to 300%.This breakthrough advancement makes the device highly valuable

and promising in applications such as automotive exhaust pipe manufacturing, construction scaffolding processing, and

other fields where high precision and efficiency in pipe processing are required.
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L5015

1.1 P&

B G BRI BRI TH B R IR, AL Ge M n T
Jr R EMELLH R IR AL R ACR . BRI T 7R B
I, g I T A=K B —REATE
BBCRACT, FECBARA T2 IR, RS E MG R
PE2z, MELLRIERIXT T ZREATR K s — 2 UIEI W im i AS
FasE, Sm SR ARG SN T . #ageit, RESREME
SR TR 8000 Jrmfi, FHrh 29 30% N KGR 2 i
SEBPENR SR, AN T A A, BT R E A A
CESEy 48

1.2 BIARBUIR

BT, T A Y8 & EE 4 iR <sh
TR A BB e = R R S DL SR TR BE AT
B (29 £03mm), HYIEIRCREA, AREFERK; <ah
A PVENUIN DI = D EIRCRE (29 20 4R/t ) R, B
DIEDRS B RNRS e PEARXT 2% 5 2 B s s S HL SR —

110

EFE FIILT AT, HEBNEA GEFET 50
T FIE Z M E AR BRI T2 R . eAh, EIFRA
AN Trumpf, Amada 55 BARBEMSIRME A LRSS
BV A, (HX S A AR AR 5 M I FAOR OB 3 20 SF 05K ),
eI EC G 30 4341 ), EXHRAVEA R AR K- EEK

1.3 Wi HER

TG VB RSP 2, AT BT & —
FEA LU T RER QU 2 D188 A 2h LR

(1) FF5 10 FhLL_ AR RS S, DI RETY
ZRAETT R (2) DIEMERE R BInETF £ 0. 1mm, BRLRS= 5
TR (3) A In AR 57, $EEAr 3008
(4) A RAESIFE 25 TTTRLAN, FEARH 809 11

2. LMAB IR

2.1 RS54
ABFFE R DU SER S, KL IhEE Hsh ERH)



ACADEMIC
e

Modern Science and Technology Research MRXRHZR £ 5% F 2 #2025 £

EHLRIA N oRME R | e A | DI EIREHOR A a4
W4y AR 13 1 R 3 TR AR B S B ] T
P, LRSS RUE R A 2 ok RSB 0L . ROk EE D E R AL
MRS

L RS SRR S SR G =X, S
BB A ShHEFERRERL . RSl IR R A S
e BRAREAT VO AR s 2 11 155 A 00 b 5 228 81 (o AR

2ENMEERL . S5 A WO AR MA I B, ST
A ROAB B 52 (5 R 5 SO G B A SRt ST s WA 25 407
N Je ELIMAR AL B B i M B R R IR T, B A M A
YIEDEFR b e e A

3T SRS S EBLIE RGARLE G X
Th, SCERE IR, R R B S T B A
REME B DR U100 T 1) 138 B RIDYGT5 B 5 YRR BELE 22 0 5 i A
W REJE J1 v/ N B R AR S A b, B DI EDR A

4IRS . AP $7-1200 PLC /E R skl g,
B A 10 5F HMT ML, SEBR & B9R et s il it
PLC Tt B B aE 5 . PUTHERIE DO 5 B s
HMI W A I ABILAE B, O (8 P R T4 S 8k
BRI

2.2 g

Z ke A 31 LRI HLR TAERRR A H A G B

(1) Z3h#k A ZhHT : BRI TR AR s,

RS A FEHES I 2t BRI IRHERTAL . (2) LFEAKE
WA B ARSI BT X b i T A T B A
WO AU RS . JCERBG . (3) fAR A HURS IR R A
T F N T2 EORAE o HAS , 4 IR AL S 5 0 42 ol 126 ekt
JERNOLE , RS MRS B ST (4) BUT A S DIH
TENAEHOR A M I B s, DB i XU BT IR D)
# o E IR T FEIEUE S5, B SRS S AT A
FEVREE B IE , (5) Bl A sharth: MIEIERUs, Bt
BRI [ S MU R B A, SRR S Tk

@A%O

3RHE RS

3.1 flllR4RSh & 58

AR IK 3h 2 G2 2 Dife A sh RN O Z
—o ABFFEEA AR ECMA RIVRYUE MRl HA
FEFGEHE R 4.5N m, REAEE L 1A 0T Rk B RIS B 1 2K
W, oA Tkl (s 1. 10) i, a7
AL S I UERR I FIES B o T LabVIEW {ff HIHIE, fd]
e iz A D B4R 22 0.08 B, BAL G L HE LR T T 60%,
AT B E 4R = T A5 BN TR ANE L

3.2 VI&RS6H

R T B UIERS RO, AR TR R T — R 858

FEIEIBEAR o AR £ S AHBY ] AR LS A R 2K,
TN TT EEYIENLSS, R ®200mm 444,
B v Ik 2800rpm 5 Hifi Bh U7 % AR I T B R AT f R R A
(0-45° ), DISCELEE AR ARG BEELR . se
B, BRI AR T 18%, JIHEFATIERK E 8000 1K
PIEILL Lo gehh, @ e bl S o) sk, —
AR T BRI T R

3.3 ekt

N TR ZTIRE H sl DRIV & 4is T, AP s
BT = AR L -

(1) ZEAMEMEIE : PR I A e 2T A et
IR, B s AR A SG I X, A4 ki 2 3 B fih &
AEES, ERIE T, (2) RUESHIRE . #id iims
e LAY EISH SRR, YRR SR I & R
5, TRERERAE A 51 KB RS o ( 3) T) BRI AR IR «
P D) FEIR e b 22 5 TT ELRARURG AR Sk, SISt Wil ) R
Ao MU E BB s B, GRS R WSS
I IR BB T, DLl G A KA o

2ot CEIEMER, £ 2168 A 3h LRI HLAY R K
FEHITE 75dB LLF, AR EALT Smg/m’, FFAIHRELR,

4.7 ARSI R

4.1 WPHACE

P 2R G ) B A TS 2 T BB 1 2 R P B
Refb A W A Sl . AR PR T S7-1200 PLC £E
BRI, SR AR RE 1 RN B 1 R IR REAS T 2
BRI BE RSS2k . R, A R e E6C2
W A AR R AR AL IR A, SEBLXAE R B R
BRI B, eAh, SRAHEZSE MTS102IE /8 AHLA T
(HMI ), AU A LSS B S = & BT Re kI, Jy
R P TS SR E | RS M T RIS WA A

4.2 BRI

J T AL PR TR S, AR T =9
HARR

(1) ZERIZE: A7 VO [F5MQERREE . 22
REGERIHMET | PATIRRESE SRR, FRf s
L BT s A B (2) 8452 BN T 250805 1%
BRI Z2AEAE T 200 400 RN T80, A
TR . DB | DR B S OCHESE F P T AR
P PR R RS IE O EC O HEA TN T (3) NI : $2ptn]
PALRAE A AN & DI RE R, 1%Z e HMT B iis
M SEIRPIRZS | I Tk R RS R 5E , RS P 75
BOSEE . RIS W A R W s SRR

4.3 Bk

R T RO A AR DD E R b BB I A i TR 2
[, ARBFFETFR T —Fh s A MRk o il o S i

111



ACADEMIC
e

Modern Science and Technology Research MRXRHZR £ 5% F 2 #2025 £

TR RN AS T 0, AR PO G AL B8 R Al 153
HMzdE SR IR A ) A FE AL {37 RIS B SR SIS A A
. BRI BRI

WHILE Y1479 DO SmBGHOEBG BdE — it
HAMERE — ARG E END WHILE

SCRIERH, AR RAY (L>3m) TR RE
@, BN TAREEEHITE £ 0.15mm VAN, W55 TR
JINTRS B RS 1

5.SEUIE S 5B

5.1 MR %

FEAW LS, Ry T AP T T & M Z DIRE VI & 4%
FOPERE, FA TR O BT = Y 5 B M1 A 42 o X
SRR IR Q235 BRANAE( 50 x 3mm ), 304 REEE( D
80 x 2mm ) LK 6061 FRA4E ( ©30x 1.5mm ), iXELEHS
PR L3 9 I FH USRI ] i e, B A 72 13 Tall
TN T A DL R

AT H B9 B 1 A B 41 % SR 45 I PR
e, BATHEAT TESE 8 /N RE I, DIPTA IR S 7E
KB AT T AR PR T b o X — I TR PRI A5 7
SERRAE RS R RS T B O R,

Hk, AT T ARFESESHE (20-60mm/s ) T L]
L R A R, FRATT T ISR R A AN A T
TR, MR R R YIEI S, DR R A= RCR )
H gt

WA, FRATEXT TI L A R T T B, Bl
500 YR — K o X — MR B FIRAT T A 0 2 A
FEE AW, A& g Rt E T S %,

5.2 AR

#1
240 SEIE Tl b
AR +0.08mm +0.15mm
I E AR EE +0.05mm +0.lmm
REFE 3.2kW + h 5.5kW - h
B

F 1 VRIS T AR I I M RE R AR S 54T
FRUERXT LI, IRV LIE H, B & L DR DA 3t
FAEENAE R . TSRS B LA SRERE T A T AT AR
o BAORUL, WAMENRERSET +0.08mm, #i1lk
PRUfERE R T —; EEEMREWIAE] T £ 0.05mm, [F
FERTFAT L bRE. FERERET T, A MIREFEILN 3.2kW - h,
AR TATWARAER 5.5kW « h, XARIL T B4 7E T REREHE )
T 14 P

BEAh, FAT X T B F AT T i s SRR
T A 42 ] R eI 3000 Y5, 71 FEHTRAUCA 0.02mm.
X—ZERAURIL T JTE A 2, Wik — AR T
FED) B AR AR M FORS R

6.4518 5

ARBEFEIT K T — 3K 2 Tl AR 2 DREV]
A o LRI A5 5 REAMERE , XX
B IR T BRI T Rt rh B A B MR, S ER s
K], AT RRTIE . B E AR . REFELLRUTHIRCR
SETMIRIM A, TR R, 1A
IRt — LI T B AR E PE ARG HERE o

JEEEARAR , BT RS AN Sk 2 T REVIAS B
o BARBIBITET 1) 47 -

(1) SR AL e B AR I R 58 . a5 | ASBHERY Al
PR, LI UIEI SRR S IR R 5t , 2D B e e
1 F SRR DT IR

(2) FFhnFEEREENRE: (SR mymkm
BoR, SR B A I AR A AR W, $m B 4k
Ve B SHIETI

(3) HREA SRR R TRES) . 5 ot e o
HIZSF R T 225, SEBURER G G SE R AR B S A D A
N, Rz R Tl R

L8 LRTR , ARBEFEAM N Z2 DI REVIAE L i JT A 4R 3t
T R RS, WO AR B A LA e 180 T
e

[L1FhEE, BESF, PhVE, & TF PLC MALEVEIIEH RE R I.WEME A, 2024, 14 (11): 104-106.DOI:

10.16667/5.1sn.2095-1302.2024.11.026.

RIAFAE ST HOCUIEDL A 3h L FRERGE A TN DAL, 2018 (10): 76.DOL: 10.3969/).issn.1007-8320.2018.10.065.
BT . VA PLE BRI PR TR AR, 2002, 31 (1): 21-22.D0I: 10.3969/j.issn.1009-9492.2002.01.010.

[4)&R5E, WkE, (5. —Fh @S PRI, 2014 (7): 118-118.DOI: 10.3969/).issn.1671-7341.2014.07.103.
[SHEh I XU Jei RS 7E 42 A Zh I HLH A9 N T 94,2020, (6) .

[6E 2 oA H SV WL R GE G  E B 2016, (10) .

112



