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Chocolate Manufacturing Equipment Maintenance Method Based on
FTA-FMEA and Improved Weibull Distribution

ZHOU Pengrui, LU Yujun "
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract; Aiming at the shortcomings of the equipment maintenance system of food enterprises, such as imperfect
maintenance system and low efficiency of equipment management, a special equipment management module of Chocolate
production line was established based on fault tree analysis (FTA ), failure mode and effect analysis (FMEA) and
improved Weibull distribution method. The equipment management of hazelnut chocolate ball production line of company
F was taken as the research object. FTA-FMEA was used to identify and screen the critical failure mode of production
line equipment. The Weibull distribution was optimized with Bayes rule, and the component real-time reliability function
was proposed. On the basis of SAP PM general module, a special equipment management module was established, and
its main functions and workflows were introduced. The application results show that the dedicated equipment
management module can not only improve the response speed of equipment maintenance, but also effectively improve the
equipment management level of food enterprises. This special equipment management module can reduce the failure loss
and extend the service life of the equipment.
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Process flow chart of hazelnut chocolate balls production line
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Figure 2 Implementation steps of FTA and
FMEA combined utilization

85145, T FMEA B3R, BRI REN
W B A T BT E D e 2R A, (E 25 B i A 45
WA Ze e S L MR EB 1 I 145 8., 18 ] FMEA
FEAT R AT A TIAL B IX 53 XU 25 45 o ) 2R 38, ook 2
I TR o



.96 - B THI# Light Industry Machinery

2019 FFE54 B

#5228 AT UIREIR S FTA-FMEA £55 004, 1E
INREIEH R T 20309 2 A B, A 46 R 3o
U AN RS 28 P A

1) 75 FMEA BRI LA L, iz ] FTA BT
PR AL R I RER R DI FR B R
GRS (EPLERE A2 TAE) , PR E AR
PR IRESR A, HAZ i) S PRMIXURS: R LA A

2) MR R AR s ] FMEA J347 38 i
6] DR 23 BT DAt 3 s 2R e 0 R ) 2R RO =X e
1R AE € 1 HR XURS: 2525 i 1 ZH RE 2R 380, PRIIE D RE 2R 3K
O AR,

L1 A RS 7 A 38 5 FH XU G S'e #ii%: (risk priority
number, RPN) , it 1o ot e il 2 A A A E | A o 52 g
147 T AR R RSO TR AR B 2 50 7 AT 2 AR BR
B, SREREAHY T E R R AR BRI NS 1 ~3 fr

— [12-14]
N

N
Ny =Sx0xD, (1)
P S AR B & R I, X R G RS R
FEPEE RV R 5 O 3 — s ik B ILEE HE BRAY W] BE
P 3D Sy B i DR 2 P, S R i RS 5 AL
HURN S R A9 RE T IR o
K1 e ERRNATES

Table 1  Impact severity evaluation standard S

R TEATARIE SN TR
10 A B B AR TE B ™ R

9 UEEEMRE, A RERBEAIUE A BN ERIR

8 K EZIIAE, TIRERE R

7 PEREREAT i

6 PR SBUALE AL g

5 BRAERTSEBUEAE AL/ A i

4 BRENTSEIUEA 2o /N A ARAK

3 iR WAk

2 B[R] I

| R LR

K2 MR AR AL O

Table 2 Failure frequency evaluation standard O

L TR R Wl 2 A A
10 KA MERARE , R LTS Al b4 KF 12
9 BAMEERARE , RAULT S A a3 251/3
8 RAMER S, I R AR 291/8
7 RAMERE B RAE MR 2 1/20
6 RAMER A R KA R AL 25 1/80
5 KA A IR R A RAL 241 1/400
4 KEEREAAR , FHXAR D & A 19 2R 5K 24 1/2 000
3 MR ERAR , R AR 2D 2 A 1 3K 24 1/15 000
2 RAHEMEERARAR, RO KA R & A £y 1/150 000
1 RAMEEWAR , RBAK TR R 245 1/1 500 000

A3 A AR R AR A D
Table 3  Difficulty evaluation standard D

1 PER AR IE o M ) e
10 il 7 A 6] TE R JLFAAT fig
9 AT 7 A AN mT RESR I ARBN
8 A THE i A AR/ AL 08 (G
7 IATHE 2 LA RN B 08 RN
6 BRATHE I 7 i T B R LA /N
5 BRATHE 7 2k AT 8 AT AR g
4 BT R L AL R R Al
3 AT i 7 A A L2 AR [
2 BRAT R i J LW s ] ARR I fEr=
1 AT R4 D 4 s w] LAERU JLT-5 5

AR5 KU I e 28, 255 2 A B st ] i H
PREER X DR R A AT HE P AR e (U R
PR €., 0 1 Hh XU A SE 20 e 1 R A

553 0, R AF R BEAT FTA-FMEA 2557047, £
5 R AU A XA S A

1) X i 12 ) A9 D B J= O i stk AT FTA BT,
AR eIl S AN EA SR B = G D R S B G B R VAT S
RALHI PV ERRL] , BIAnIE 57 B o 205

2) it FMEA TE R, P XUBS: 2 2% i ) 2
PR RIEEUEEPUER DR R B EILE G,
PR e SR ZR AR R AR

XETRRT I Sy BR A P L P A H S T 1B B JEE
REGBE A, W1 B 45 iz ] FTA-FMEA J5 ik, 3064 B
N BRI DL B A% SR T RN B, S i S R 41
NSRS ASARAR S 3R e B A B BRI, iR e Y
W]

3 AFRBEAWLHTEERBHR

A s ] FTA F1 FMEA, ] DR G R 15
SEIVERAR LA T I BRI, AEEA TR X P4,
(R AR W T Bk = o PRASZLAI T DL ik S8r J el ift
JBAT IR I3 31 2L SN R S B R R, LR 2 i A
e R REENE o
3.1 WEHPEEESH

VAT 7R 3 A 22 IO FH T BILER 7 el F) PR 4B R A8, 42
R R TR I M €/ e NP iR R #
FIZH 32 R I DL S R = S Bl A R 3 A A TG
PR

N T ARUESEI A P T ) B R SORE B B s
56 A1 Y HRE SR — B, 7R A ek BB SR Y
THOLT 3 iz L HE Se B s P Se k. LHE oA iy
Je Y AN S S MR AR T (R S B, S 4 A A1 0 1



(£E - EE]

A&, % B F FTA-FMEA MBI/RDMOUHENIS R DEF-REBIPTIEHRR 97 -

LA R LB e 3, X HL 3z 0 A3 A % e 41 =
oA #1725,

R m s WIS E A ASEIR TN, n 7R Z Hij
WER I SCIR B, KRR N ELAIn,m] =m, A LR
L FT A F A W BUIEAG B A m B R
3.2 HSFERSM

fiik N 2e7m rTI 73 i i 2H A 50 H RonE R
RO AL AF R, W7 1 R R RO ARG, AL
N=H+W,

EHL MRS

n =n+H;m' =

W I'(t) Lo
n+H W n+H
Ar() = 30 ()F 4 X7 ()i =12,
Hij =1,2,-,5,

3.3 WMTERWTNS M
B R GG shit i 7R WIh 0, 38 1 J5 58 4> 77 A
RITR RIS IR REH 1,
ANEF B A7 AR B AR p o] A B, AT A5 3
P(T<tIT >t “:E@jﬂﬂﬂlﬂ_éﬁﬂ
k2 P(T>t 1)) °
Ao T FR IR U RIS R L 14 4 8 A R 53 A 754 o
XFTATAT ¢ >0, HFA

P(X =xlny, my,t ) = (i)z;;g< —1y -

m.

ntkmtk

(Jz_x)(n m +(x+j)(tﬁ—tkﬁ))nlk :

Kren, FORMES o MBITRINSS R 1 B 55
Hi s m, TR 1, NIBT SR I BIZE A 158
BT 5 ny 27 R GEIE Bl FTUCHE HY BB B s my o
RGUA S oIS E A pSEse i
3.4 EMAMHERITIEERE

CRITERR o, D Is AT A 0 A9 20 14 F 36 T 23 A1 , il
TE ¢ <o, WHE AR B RHESBE B, 7T LA E 78
¢ > 1, FPRR ) AR B35 A [ 4 2 [) 288 20 474 4 552 i el
JERRHL R(1)

R(1) = T1". P(X = x| ng,my.t,)

A oM RSB 2R « DN Z FoRnizdtt
UNEIESSE LR Ve

AR DL S T ) S A, o BRI 1 S5 5 2 4
VE T R SE B0 S8, O 1 52 3 R K
4 MALBITR

FAT,F AR F2 2L ERP 2248 SAP 1 9 A= - i 4

R E BAL T X AR R HEE D st At bt
R 55 AT HEATREFAAE T RGN PM
AR AT LSS A I - | B Ak BER Y S e 2 A
5",

H1 T SAP PM BB R BR T3 4-3 = M 55 J7 1, o 1
REm R LE S 3% gl , TRUBTZE 71 PM i JH A5 e ) 5 il
B BRI T I S R A R R B, S T R R
BRI, % B A A PR B i) B AR S M BT A 3
Fis .

F
' ) v
SHR| || BB 2% —
s e | wmp| | CR00
)
t—»%%ﬁmﬁﬂ
| P— v T
e e
E@ﬁ% | ; R
oI AT S TR | Bols
T R
A
i | | REWM :
Wit | [ EBEFERME) |
! T
W 1 A 0
sz
v [ GBEFHRmE) |
R
it e RBEWE
[

B3 A E AR AR M BOT
Figure 3 Overall structure of equipment
management module
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Table 8 Failure mode and effect analysis
table of MK248 hopper
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Table 9  Related parameters of type A
failure of MK248 hopper
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