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Discussion and research on the mechanical safety of
domestic manufacturing equipment

Ping Dai
Shanghai Beixin Surface Technology Co., Ltd., Shanghai, 200000, China

Abstract

The concept of safety design and safety manufacturing of domestic equipment manufacturing enterprises is uneven, and the
equipment has hidden dangers, which does not conform to the rules and specifications of foreign equipment manufacturing.The
section introduces the relevant standards of equipment manufacturing, and mainly introduces the four key parts of the mechanical
instructions in the CE standard. From the beginning of equipment manufacturing, we need to consider the safety issues, and how to
assess the equipment, and eliminate the risk from the early design. The introduction of CE standard concept of mechanical protection,
and for the mechanical protection of safety distance, safety components, safety level and a series of concepts in detail, make the
designer according to the need of safety level, design in equipment machinery, equipment electrical, equipment programming system
in line with the CE standard of mechanical safety instruction equipment.

Keywords
mechanical instructions; Secure components; Performance Level (PL); CAT (Safety Structure); SPR -/CE (Safety Control Circuit)

A HIEEEFIM L A IR IHR
bR ESORAR AR, HE - i 200000

=

NEEH &S L2 ARt fee bt EN AR TR, IENEREAERENEARE, TASE ML AL F=
T, RIAF AT AR A R AR ERTNE, EENE T CEFAEPHPMIZAS NI RIS EEANS, MXETFLHEE
X A, AR E A A AT AT RS IR AE , AT AT BT RS . N T CEARE MU 7 37 69 MR Ay, SH4F
STAARS P @ LIS, HAABMN, FAERF—RINBMARTHEMNINR, X FRETEOELER, &
ARSI, XEEA, XEHFERAN TS CEARENIIRZE LIRS0 X4,

eS|
PUAE 4 ZaM; BAEFA (PL) 5 CAT (%4%4)) ; SPR/CE (&4 dh =i )

15|85 Riifbs: 1: CEN BRiibife(kZ R4 2:CENELEC X
NG S ST bRl
HAbkrsdE: ANSI STANDARDS JISSC Zsfrfi:

W, AT, RENHEABEMLNE
FIEZDA 7 TRTRTSR , AT sh, AR R
TR, FRSE RSN EEES ), iR 3 CE ARBFINMIES
AR AT H . FREEESEANES 51 OF feia

MR Ze 4, AR RS P REE O E T 58 = 24 CE: ZH2E . BifRok s M AR e S e R T
BURIART, REN2E RN 5T R — AN 5 P BT SO R RS 25
2 1B & IS L E M RRER B o ] [ AZIERIET B ce Bk HEAET ce SEEGFR

R E R SR A

RYUEBLA AL T ce FRIC

1) Bkt ABRER OB 2) B A T e i Fif
HOHIERBER; 3) AMEREIMHIE LR ; 4 Plevs
THGEB A REIRR; 5) IHER (ERATHER
[fEEEMT] BF (1986-) , PEHLBA, AR, T siguskiy)

I, MSBHEB—IAMEITF. walE, 6 ce trid, AR, MEEZIL K

WU 2 SR -
FEPRFRAE: 1: 1SO EFRfEFRUEHESY 2. IEC FEPrAE T

%=

Hp

=)
A

10



UIESHMHRE - £03% - £ 041 - 2025 £ 04 A

IR Z, FEEKAXIIESRIES— T PUMIES . KA
JET84 LVD, IR TES EMC., ATEX 154, TL4kmig
& KT IR T BRSSP E AR AR 0TES
(ROHS)

32 HMIES

TR EAN BRI — N E A 2006/42/CE HLKTE
bk, AT AU, T MR

XFT CEVNIEELR A BA8 AT T35 R AR ) ft
FE224:553K (EHSRS) ,EHSRS 7EAUMFE 4 Al 43 A7/
o MM, M 2-60

SR 1 RFTEIEE AL TSRS R, ®A 1
H—TFEIRNE

MR 1 TR KB A=A FEI5TH

1) FAEESZEERERATIRSNENLES 2) 15
AN ER R & EEREALES £y R 028 4 180,
2% BT, R bR VEDR. 4HE. B, RaR. IE
3) il AR ORI T IRBE ALY, DURfE (i FEATLES 1 (R
R BR, B RIHE A0 R B RS B 2

T BAREBA AN A R 5T -

1) FAREDK: B (HEE, X, 2EAR)
gL 2) H A% (BH RSN a ] 5, 26
E (&It A8 &1, Bah/ENL, BHIRGA.
) WMEE: VUIMFERE, BIENTRWER. 4 e
SRR EEApr, ERNEAETE. 5) HibgE:
HEESH, ZEEENHR, %

4 XURE A

Bl AR SRR T R 4, AER SRR
HEHEE, FNZEEREEEG TR, BiY: 75150
PR . IR DT A T RERIRS: . FRERT R ZCe 2
S SPENEE

ARG == B A A 2 T2

A JEEZE: MAJREEE R ((55F) WRERITE, H
TE B ERGRE S ROX LN . - FZA KR Tk,

B. 14k BT A NGRIR, H 2 ER A
R A RE S EIVER AN, - 2N LR .

i TS RBEE (PHA): &2 — A F TRBIEE I fE ke i 22
R, R RgaEkayF A BRI mEi it
FTiFHd

i, LR (FEMA) - —/NEFTHIZ8E, 3
FF, FEAE AR RGN B ARk
REREMEER,  (BaR RS 280)

il KPS TR fd: REGHRME . KGR
TEREEL T %

© XIS R : DUXURE: A A= i AT RE M 5 T BE A {5 F Bk
FEEEIRE MRREE (LH S, 1 TSO XU S5 (i £ B N el
R( XU y=P( RIREME: )*S(F™E )

O XSG EET LRSS T R RTRES, B ARR W

23, KHEEETE R GHE G EE AR5 (SFOA):
T 4.

© Y JRITAY: HRN-LO( %2 F b YFFE( 5t
TR *DPH ( (5P BRI ) *NP BB I AR
5

JRUBE PR

SR HITIEN G, RZ RN R RIS e E R
RIS . — MR AT F#E Tl B FRFATM
THEIUNMEEH T TNA: FUBRGIr e Tote . B
DI S = R o 5 | Y5
5.1 HLHFA I

HUBEG 7 B9 AT O BL R A 78 o Fn — R JE ) mT DL & 2%
ISO12100 FIFRE, X/T MR PRAE, & A 250918 FH ik
Wy, tban: FEEEE, SiEbLEsmbrbE SR EK. MM
1SO14120 WLZRHIF—RRELR 1 B KFrUENZSE, T THL
M IS, SRR ESR A RS, an:
EPHFRE, BN ES, A TRy, |
BATEAF BN, BHIPRIEE S S 2 X AR
WK, A[DIEE is013857 AUPRAE.

5.2 BSIRETH

A[PLZ75 ICE 60204-1 J5TH FIbREEDK il ik & Al
M, TR SO, SRR oA E—
TERIFREE, TR A CURERZEN, WRIREMER RIS
A2, Ml Tk 228 Frp e ¥ iR,
Bk fuheg,, BhirdERZe, #EHlERIThae, SRR
BAB R EIE T e A TR K
53&&nH

e et R bL L SR T R B N e o, fESE
FRERErP e BRI E, PTDU e N A s S &
HITCIE, 224 eSS S AR C R R BB R P, 2240
HERTLIY A ZeBhiratE . SUEE | Zaemfilfniath
TR,

BHIFBEE Sy BEPIEEE | i, eeiiE. «
A . ZeligEE | LelinEZe . A
S HEIFRENHENE. ettt silng: (s
) o HTRBESMW, #8 RNFER, SZEREADE
2R fEfeIR B — T L eiEE . XEE ISR
TEOUA T,

AR, S=(K*T)+C

S: ZZ4HEE K=l T= 5245 kha c=%ish
FRES

REK LIRS, RNEEE, REGERIE, St
RNER 22T, RPN LEEEER . 7 JUE%
1SO13855 (Y. WrTDABEf &, HiTEMNEERE DT
ISO HUBRER A H .

54 BSREEHRS:

HliE s s RS, STy, Zeabhrd

B RS ARSIk, BRI — 002

11



UIESHMHRE - £03% - £ 041 - 2025 £ 04 A

A, EREEESAZSBA AR, IARE, SEIE
AGURTE N4 o FTA 18 A =Sl AR e B i I <,

6 BSZ£1TH #% SRP/CS

HLSR 204 A G0 B AN AR el s:, bl
BRHIER— AR TN . CREARNEH AL EH
FHE (SRP/CS) MIEHLESEIT R — ML AL, XFh
ARG BRI A RN, SPITREN
DIREDLUSEEAR R / AR L IRE . XM RS R
ek, ATEEMER, EgRERIbusm e Thee U,

e A S I RIbRE,

11SO13849: il A58 )&t et

HEC62061: ZX4x RHA, BTN it FHEH A
SR ThRE L A
6.1 ESREEH RFIZITHEKRE

Y H RGN RN R R, oAU RFREDRE:
RUBGTEAL . 1860t (ses) ARG, Z2aiail. NEGTEL
AIETNAEL T, A EENE— T (SCS) FfEHr.
AT E T B 2 g, Fanfarigmiseit, deirasrafngg
TRy B IXEE A B M. #2E B RhbRE.

1SO13849: MEREZEZ PL(a. b, c. d. e)

IEC 62061 : Z74x5e 8 ERESF S, SIL( 12 3)
6.2 ZEMHEEER

L EN T, R R GRS R AR 2K 3R
PRI RS R RREAR . PP R ORI . BTG
ARHIZ2% (IEC62061/1S013849- 1)1, 9N 22 4 ThREH 2t
e PFH-d.( &/ NI GRS ). 78 IEC62061 H, ]
RtEA25, i ARITHBE k. i 1S013849-1 MK
SR ) PFH-d AOZR& 8 RN 7 FIFEE 45K (catb-catd ) .

PERESE 2 () EBRAR A ISO(PL A,B,C,D,E) , FIRK B3 kvt
1EC(1,2,3) A1 PFH-d ( £/ )NHE % ) R 2 &, M
Ed [ A S| PLD % PLE X W7 238 N, FrE sk
30 4F - £ 100 4.
6.3 ZEHREERMILIT

VR P RERS B A RE . Bkt SRP/
CS (ZZafHlalEg ) MIERRA S, XMBofe
PO ZH R AR

A.SPR-/CE T HEREE I

MR =AY 155K

S FEMERER (S1: 0 S2: =) |

F #i% / oo B IR B RE AT (F1: FEINTR) F2 Sk 34 )

P E 0 15 S HO A BE M (P1: REE 1B 0 AT BB P2 JLE R
HIRE ).

B. R EEFINITAE :

BT AR T AR L L IDRETRE — D IR
4EK, ASOUEERR, SRELERF SRR IERE SR Tty
(anfERkes, iy, PuTes) B — AR, A -

12

B . RALERS N CAT(B | 1. 2. 3. 4) A,
REEEE E AR RS RREN . 290 FF1 PL
HIRS I A 00 NI L e O AN PO 45 R R SR e 25 R A5
AOVERES 2R PL. MR NIRRT HERR, ATDUE LK
FI| PLE , ZOKHLE Catd. AGLERIEA Z AR X BIFIZEK AT
DLSZZAR S HIbRIE

C. 47151

TEZZEN =/ 5T, e TZaIhienreisit,
R hRE, FahEAr. A%, BIEERTERE XY
KA, TUHRERR: BTFMINE, MERESS:, mTaRMEdE.

D. A
6.5 IEC62061 [ LZEIEH RFEN A

MIELERy, W, W MTTF-d ffiE DC-agy 55 /51
FFREh . e RA SRR TR IO e T, 15
BRIE, TR TR, e A M se s B pt i sy
i 9, BfRE[27% 1S018349 HIAHE RS,

IEC62061 W3 AGHUFIA NEERFE, B EH— R

1: WEZLERES Y. C1 (R KAEGERRIGENE) =
FR( il R HORHAIRER )+ PR (&A= fEfaralgEr: ) +AV
ClEGEfermTErE ) WE 1

2: VR PFE-d (dpINRERICdEs ) . UK 2

3: N TIRE|SIL HF2, FTHREBHEMMER RS K

SRR

PFHyyg = PPHy g+ PPH 0 * PPH, g

Severty Class Cl s

Se 3-4 5-7 §-10 [11-13] 14-15 PFHys5 = (1~ BJ2 {1 Apgg X gy X (DG, + DC]x T224 gy, X dgyg X (2-

4 DC, - DG} X T12 ) + B Ay + Az W2 X Th

3 oM e

PA= iR — RN TR
2 OM 4 :
! oM =
| RN, TUSRRLNT 06
i

(1) R&MEER B (2) PFE-HHE&EARK
7 &g
TARRTARIEDL ENE T AR S U2, XS ITAS
FELAMENRG . SRS TRISaE, 152 T ARR XU S
IRIR, THE RN L REER, ARG cat (IR,
BEATIER REIEIRA TL R T T BT i . HUMBH 44
TolE, ARSI, PHPILEeIEE, eTuiih et
BPRE R, RS T LR BRI, AW AT
DU TS ce DRI RIER A A G224
[FSian
52 3k
[1]  EH SRR B EGE S JETIEC6206 AR SRECS KUK Tk
SSILA R HIERAR SR, 2013,
[2] =REEFET T E TR T s S S
DR A 5 A AEVUR S EEbIn THIR 2015,
[3] SREEEL AR A 4 -E/B/PERSH 2 58 B D RE L A hRAEIEC
62061[J].H[E{LEF{ X F%,2009.



