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Research and development of precision control technology of padlock lock core

Zheng Honggang

Zhejiang Pujiang Lei ishi Lock Industry Co., LTD. 322200

[ Abstract ] For the problems of insufficient accuracy, low efficiency and poor stability in the traditional padlock punching

processing, a precise punching device based on hydraulic drive and mechanical limit.The device integrates hydraulic

lifting system, positioning column limit mechanism and modular fixture design, and combines with digital scale

feedback and error compensation algorithm to realize the high precision control of lock core punching depth.The

experiment shows that the device can control the depth error of drilling within £ 0.05 mm, improve the processing

efficiency by more than 30%, and significantly reduce the rejection rate caused by mechanical inertia or manual

operation error.This study not only improves the machining precision and efficiency of the lock manufacturing industry,

but also provides a technical reference for the intelligent upgrade.

[ Key words ] padlock lock core; precise drilling; hydraulic limit; error compensation and positioning control

L5155

L1 WFFETT 5

BUSAEAEEBIIZ L Z2aR , FE RS~ fL A TS
JE SR AR IERE . A2 G T 07 X HOBN T #4E
G, APAEE NI 2E R . TR — Bk 22 AR AN, XfE LA AL B
PRBILE 22 PR RE Y 8 2R | B SR 2 2 A G DR N BT
P, AR B SRR AN, x5 T A —Fh
RIEE | R E ST AL, DR TR 2 7 i A
LiE7 s

g

86

1.2 HF5EBIR

A ST 2R v T RCE LR B R o 5 37 5 R T
DT BUEHURBGE BRRERS S RRE RN T, [HB A A
. HANEA R, XELATE /Nl ol K e fr 4
ARESREAE NG GG NSO, (B R I A
B BRI AT, U A4
fRTER . AIRRR , 7E b /N AT A BRI T T o 98
T, AR GER U BRASL B ARAFAE E DORG BEAN L AR 1 22 55 ),
R HEA TR AL

1.3 WF5EHAbs



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

OB BORBAN L , AT B 1ETT R — Rl F T8I
A AR AR B R BT AL, T U DR P i 5 5
AR E PRI, 8 AR AR RIS . HLBRERAL | $7 %] B
S SR ZEAMEAFRHEEOR , SCIBUEAT LA RN | 3k
I, NSRRI BEAL TR SRR SO H

2 A S LR

2.1 AR

BRI R, EEARRE . TR RGN R
Gt BEHUBLHRN e BALFS5 5y o

JIRHE: SRH] HT250 $54ke5is , R, Lt
o0 AR E M AR RE

A R 4SS PN, REPERACIE, LA
SR AR

WESKEh RS0 : BT 6 MPa, f7RUKEE 0.02 mm,
TR B HUEAT B R 3),

BT : SR 800W LA HIAIL, % 5l 0-3000 rpm,
AR N T SR Ak

Je B RV BEN T EI BN, B
TENN TS R b ARG E PEAE RS E

2.2 RHEIARGIRT

2.2.1 GENHERALRSE

SESIAERRAL R GE e A (A28 hT) SR
T P PR o Al X (e A 15 52 8 BB A AR A
S [RIRAR A T BEVRIRE , B OR A THLIRBE RERf M o 8
P O REL K (0.1-0.5) XPIEMERE L1 SEFTH0H
LS R R B (R B o OO AR IR ( 20 0.1 mun/ A,
RIZIEE 0.02 mm/A ) FHF B BRFTFLIREE , - FHAEA B
HEATRSOR L . A, HEIOICR T REA RS hih (REE
80 Shore A ), DAB 1E83k AEFT ALt A o PR nh SR B

222 WILRGAL

WERGERA] PID IR, i@id AMESim

DiEMALSE (Kp=2.5, Ki=0.03, Kd=0.8), i Z2%55ni i}
1474 2 0.3 s PID F il B B ARE S BR ) 80 R )
Z IR IR 2E , ST AR R R L R T, B IR DL A
FTALI R RS AT, IR, R RGEARL & T IR E]

ARG, VIRERIR . B MIERR2E, SR TS .

3K TERDCHEBAR

3.1 RISKIE P

=

REEHAY ikt M5

PUEN REE | 42% POLHRAE + B 1] (] B AN

AR 23% [EEIREIESAN

TR Bk 2 18% PID shZS R

Je HLAE ek 7= 17% = e

TEBLSE L Rerh, TRZER IR EARHUME (LR 2% |
PUSILARZE | R I IiR 22 M B AR 2255 o i 1 X ik 4
REERIRI AT, AT TR ATk

BUBE LR 2% 4 bE 42% , FSEE AL OEhR e F 6] 6]
BRAMEIEATIEIE . WOCHRE REAS I I 5 (0 1 1) S P o
B S o [ A DU R B (A 5 9 1 AL 2 ] Bt
X (A JEE S

PRARZE (N T 23%, FEGESPRIME ARG T
il PEENS N R GTREME R R G, DIV IR X
TR R

WS S 18%, FZhsd PID shasia ik
FraME. PID 42 i Bk RS AR R R 2R 5E 19 S b s T i 3
D, SEI RS RO R TR, BRI AEA T fLid e
BT

BRI I 17%, R = S UE ALk

FENRERE , IR/ A IR ZERT N TORG BE RS20
3.2 RETSHIRE r

87



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

T M TALVRRE AR BORG E, ABFIE A T
Sl 32 IR

F="C.P.ut+k-v

s d WHSk AR, PORIHATES, w WEERRE, v
WHEATRE , K WARRM SO, 0Lk
FEFTALR R bR 32 J RSB0, T AR o s et 4
PRSI, SO TALRRE RO .

4. 9505 E

4.1 MEAZAE

N T BUEARE EPERE , AUFTEHET TSR . S5
FEEA H62 BHBILIHRL, B AABIFTT A BRE i 1T 4L
HE MR TG MM T T, g s, R
Mitutoyo CMM =YK Tl & (SO TFLIRE | FLIE i 22 S5 16 b itk
i

4.2 JURER

a7 ARG (EE0WRrS
RERZE +0.04 mm +0.15 mm
FLIE w25 0.06 mm 0.22 mm
TR 120 /7N 85 fF//Nwf
JE i 0.8% 5.6%
B2 30

SLERAERER, AR ETEATILIRRE U 2E | fLIE 22 .
TR i3855 T I TA G T3 2 Blin T, BAASEbR
mr:

TREEDRE: AEEN +0.04 mm, fE50H20 £ 0.15 mm, A
PEE AR SRS, RERSI A m S RSN TRYEER

FUER2E . ASEE R 0.06 mm, &40 022 mm, A%
B R2E SN, AR TR B SR IN TRR—2e

INTEAE . AEE N 120 /NG, ABGEI5150 85 17N
AEE NI TRCRE R, el E BBt = ReR.

RN RAREE N 0.8%, 1EHITTEN 5.6%, AAEER)
PR AR, AR TREARAE P AR 7 B

s.45 e

ARG K 1 — ek B BT AL &, i LR
FRAE S il O DRIV, SEBL T RORSUM TSR o 5550
SRR, 2R EARTTALIREE DRI | ALEEfR2Z | I TR A
PRI R TG TS Q8N T Ak, IZEEHLa
ERARSIEIAL LAY FUE N JA%E , BE— DR TR s p R REfL
Ko [, b ] DI E AT — AP At , AR
JEE AR AT SEVE , S BUARE T T L R REAL TP B e
TR

R CHE . RBESTALEEEN I ZH8EFREABTLEEARERE K, 2020, 19 (3): 27-30.DOI :

10.3969/.issn.1671-802X.2020.03.006.

215k 4e, =i AR BN TSN B EM B ARG RN T T F, 2019, 48 (16 ): 156-158.DOIL :

10.14158/j.¢nki.1001-3814.2019.16.038.

(318 5 AF 5 S HREE MR SR ARG T 20 LRl , 2022, 22 (10): 48-51.DOI: 10.12147/j.cnki.1671-3508.2022.010.013.

88



