CONG NGHE

MO HINH HOA VA TOI UU HE THONG SAN XUAT VA DICH VU

MODELING AND OPTIMIZATION OF PRODUCTION AND SERVICE SYSTEM

TOM TAT

Trong thuc té, tai cdc nha mdy, phan xudng san xuat ludn ton tai mot lugng
I6n ban phdm tai cac tram gia cong, su phan bé ngudn luc chua hop Iy, thiéu su
dong bo gitia cac tram gia cong dan téi tic nghén trong san xudt. Tuy nhién
nghién ctiu phuong phap cai tién va tién hanh truc tiép trén hé théng thuc
thutng rdt kho hoac khong thé vi ¢d thé gay ra nhiing hau qua, c6 thé 1am dirng
hé théng, chi phi nghién ctiu cao hay mét so hé thdng rdt nguy hiém khong thé
tiép can. Vi thé viéc thuc hién mo phong hé thong san xuat dang dan dugc phat
trién va phé bién c6 uu thé vé chi phi, tién Igi va tinh kha thi. Bai bao xdy dung
mo hinh cda hé théng san xudt ndi nhom trén phan mém Plant Simulation. Dua
trén két qua mo phong thu dugc, cac tac gia danh gid hién trang san xudt va dé
xudt phuong an cdi tién va téi uu hoa hé thong.

Tir khod: Hé thdng sdn xudt, xdy dung md hinh, hién trang sdn xudt, toi uu
hda sdn xudt.

ABSTRACT

In fact, at factories and workshops, there is always a large amount of
products sold at processing stations, the allocation of resources is not
reasonable, lack of synchronization between processing stations leads to
bottlenecks in the production process. manufacturing. However, studying
improved methods and conducting them directly on real systems is often
difficult or impossible because it can cause consequences, which can cause
system downtime, high research costs, or some very difficult systems.
inaccessible danger. Therefore, the implementation of production system
simulation is gradually being developed and popularized with advantages in
cost, convenience and feasibility. The article builds a model of the aluminum
pot production system on Plant Simulation software. Based on the obtained
simulation results, the authors evaluate the current production status and
propose solutions to improve and optimize the system.

Keywords: Production system, model building, production status, production
optimization.

'Ldp Hé théng cong nghiép 01 - K14, Khoa Co khi, Trugng Dai hoc Cong nghiép
Ha Noi

%Khoa Ca khi, Trudng Bai hoc Cong nghiép Ha Noi

“Email: thinh04.09.01@gmail.com

1. GIGI THIEU
1.1. Théng s6 dau vao va xay dung mé hinh mé phéng
D6i tugng mé phéng la hé théng san xuat néi nhéom

loai nhd va 16n. Quy trinh sdn xuat dugc thé hién trong
hinh 1.
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Hinh 1. Quy trinh san xudt ndi nhom
D liéu thu thap cho hai dong san phdm bao gém:
e Thai gian cap phoi
e Thai gian cén 1an 1, thoi gian cén 1an 2
e Thai gian di chuyén tir khu can sang cat
e Thoi gian cat
e Thai gian di chuyén ti khu cit sang khu dap
e Thai gian dap
e Thai gian di chuyén ti khu dap sang vuét
e Thai gian vuét
e Thai gian di chuyén tu khu vuét sang khu danh bong
¢ Thai gian danh béng
e Thai gian di chuyén ti khu danh bong sang khu dot 16
e Thai gian dot 16
e Thai gian gan quai va dong goi
1.2. Phén tich ditliéu
Thai gian gitia 2 1an cap phéi dugc thé hién trong bang

Bang 1. Thoi gian cap phoi

STT San pham STT San pham
1 572 13 6,16
2 572 14 6,05
3 5,83 15 6,16
4 5,83 16 6,16
5 572 17 6,16
6 5,83 18 6,05
7 5,94 19 6,16
8 5,94 20 6,27
9 5,83 21 6,38
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10 5,94 22 6,38
" 6,05 23 6,49
12 6,05 24 6,60
S dung chiic nang DataFit cta Plant Simulation dé tim
phan bé clia cac két qua thu thap.
Distribution: Normal
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Observed Values
|Distlibution Parameter 1 Parameter 2 |Pmmete13 SimTalk |I
|Nom1a| Mu = 6059166666667 |Sigm = 0.239564129665193| var 1. real = 2_normal(1, 6,05916666666667, 0.239564129665193)'
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Hinh 3. M hinh cho tram can
Mé td quad trinh:
e Cong nhan sé ldy phéi nguyén liéu dua vao may can

Hinh 2. Dang phan phdi ctia thi gian cap phoi

Tu két qua phan tich, ta thay thai gian cap phoi c6 dang
phan b6 chudn NORM(6,06; 0,24). Thuc hién tuong tu vdi
cac tram gia cong khac, ta c6 bang dang phan phdi clia cac
tram nhu trong bang 2.

Bang 2. Bang dang phan bd thi gian gia cong

Théi gian Dang phan bé
Thai gian cap phoi NORM(6,06; 0,24)
Thdi gian cén chung NORM(42,9; 3,5)
o Loai I6n NORM(86,1; 5,65)
Thdi gian can riéng e
Loai nhd NORM(57,9; 3,9)
L, Loai I6n NORM(19,3; 1,82)
Thdi gian cat .
Loainhd NORM(7,5; 1,57)
N Loai ldn NORM(73,4; 2,2)
Thai gian dap .
Loai nhd LOGN(22,66; 2,61)
o, Loai ldn NORM(261; 3,74)
Thdi gian vudt _
Loainhd NORM( 62,2; 2,89)
o .| Loailén NORM(34,1;2,17)
Thdi gian ddnh bong ngoai 3
Loainho NORM(13,6; 1,47)
Loai l6n NORM(34,1;2,17)
Thdi gian dénh béng trong -
Loainho NORM(13,6; 1,47)
Thoi gian dot 16 NORM(11.6, 1.58)
Thoi gian dong g6i Loailén LOGN(59,85; 2,53)
Loainho NORM(41,8; 3,3)

1.3. Xay dung mé hinh mé phéng

Xdy dung mé hinh cho nguyén céng cdn chung

S dung phan mém Plant Simulation, cac tac gia xay

dung lai mé hinh clia nguyén cong can chung nhu hinh 3.

e Tién hanh can 1an 1 (can chung cho 2 dong san phdm)

e Sau can chung, phoi sé dugc chuyén dén may can
riéng cla tiing loai sdn phdm theo ty l&:

* 80% san phdm nhé

®* 20% san pham Ién

Dir liéu déu véo:

= Thai gian can: NORM (42,9; 3,5)

= Ty |& phan chia san pham sau khi can: 80% sang may
cén san pham nhd va 20% sang may can san pham lén.

Tao ra nguén cdp phéi: Thai gian cap phoi: NORM(6,06;
0,24).

.Models.Plant_5.Source ? X

Navigate View Tools Help

Name: | Source o Failed

Label: O | Planned Exit locked O

Attributes | Failures Controls Exit Statistics Importer User-defined

| Blocking (]
O Amount: -1 (]

Operating mode:
Time of creation: Interval Adjustable ~

Mu, Sigmal[, Lower Bound, Upper Bound]

Interval: Normal ~ | |0:06.06, 0:00.24| =]

Start: Const ~ 0 (]

Stop: Const ~ [0 o

MU selection: Constant @

Mu: *.UserObjects.MyPart B
3D Cancel Apply

Hinh 4. Khai bdo thong s cho ngudn cap phoi
Tram cdn chung:

Khai bao:

e Thai gian can: Normal(42,9; 3,5).

e Chia ty 1& cap san phdm sau can cho c6ng doan tiép
theo.
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Models.Plant_S5.CanLan1 ? x
Navigate View Tools Tabs Help
Name: = Failed Entrance locked [ ]
Label: (] Planned - Exit locked [ ]
Times | Set-Up Failures Controls Exit Statistics Importer Energy Cc < »

Processing time: Normal v 0:42.9, 0:03.5 =
| Automatic processing [}

Set-up time: Const - o =

Recovery time: Const v o [}

Recovery time starts | When part enters > | @

Cycle time: Const - 1] (=]

- Tai cac tram can chung (can lan 1), dap I6n cé hién
tuong that nat ¢é chai (ban thanh pham bi dén lai).

- Cac tram c6 muc d6 st dung nguén luc may va cong
nhan cao nhat la: Can chung (can lan 1), Vuét I6n, can lan 2
(nho), vubt nho, déng goi nhé.

Phuong an cai tién

Tai cac tram c6 muic dé st dung nguén luc I16n ta sé bd
sung thém nguén luc: Cu thé tai cac tram: Can 1an 2 (nhd),
Vuét nhd, vuét I6n bé sung thém tai mdi vi tri 1 tram gia
céng. M6 hinh hé théng sau khi cai ti€n nhu hinh 7.

e R

Hinh 8. Mifc dd st dung ngudn luc

ap | cencel Apply
[=] Modespiant s.cantant r x| EOe e e e e e e
Navigate View Tools Tabs  Help
Name: | CanLanl = Failed Entrance locked =
Label: [ ] Planned - Exit locked =
Times Set-Up Failures Controls | Exit | Statistics Importer Energy Cc <4 » - 1
Strategy: ~| Blocking = ‘l
Percentage |18 I] 7
i Open List = . ll
I ke t
N A N r'd r'd . I A s . A
Hinh 7. M6 hinh tdng thé sau khi bd sung thém cdc tram gia cong
Két qua
Ndang suat sau khi cai tién nhu bang 3, hinh 8.
Bang 3. Nang suat sau khi ci tién
~ y? e e
o Apply San pham Trudc cdi tién Sau cdi tién
fisszvs0s rezzisas: sisdizens s SEI EETEEE: ok Gancal APDY, Lk i SR R ¥ N 2
\ i a , Noi nhd 9318 11269
Hinh 5. Thiét lap thdng sd cho tram can chung —
N6i lén 2315 2816
Céc tram gia céng khac dugc xay dung tuong tu tram - — — ———— -
, . : B : B Object W p|Waiting|Blocked Powering up ailed|Stopped|Paused Unpl Portion
can chung. Source 0.00% 0.00% 0.00%[100.00%) 000%000% 0.00% 0.00%  000%
. 2 N 2 & (CanLan1 10000% 0.00% 000% 0.00% 000%000% 0.00%| 0.00% 00X
2. KET QUA MO PHONG VA THAO LUAN (CanLan2_nho 53.96% 0.00%] 46.04% 0.00% 000%(000% 0.00%| 0.00% 0.
P SE . sl pia 5 P L (Cat_nho 13.96% 000% 86.04% 0.00% 000%000% 0.00%] 000%  0.00%m
Bé tién hanh danh gia hién trang cda helthong, ta tien Dap_nho 4220%] 0.00% 5780% 0.00% 000%0.00%] 0.00%] 0.00%  0.009%|mmm
hanh chay mé phong hoat dong cda hé thong trong thaoi Vuot_nho 57.99% 0.00% 4201% 0.00% 000%[0.00%| 0.00%| 0.00% 0.00%)mem—
. S 1A A x 2 oA 2 . Danh_bong ngoai_nho| 25.34%| 0.00% 7466% 0.00% 000%(000%  0.00%] 0.00%]  0.00% s
gian 7 ngay lam viéc. Két qua m6 phong nhu hinh 6. Dot_lo_nho 21.68%| 0.00%) 7832% 000% 000%0.00%] 0.00%] 0.00%  0.005%/m=
Object WorkinglSet-upWaitinglBlockedPowering up/down]Failed/stoppedPaused|Ung Portion Dong_goi_nho 77.85%| 0.00%] 2215% 0.00%) 000%000% 0.00%] 0.00% 0.
Source 000%] 0.00% _000%/100.00% 000%]0.00%]_ 0.00%| 0004 0.00% Drain 0.00% 000%100.00% 0.00% 000%000% 0.00% 000%  000%
ICanLanl 82.71% 0.00%I 0.00%‘ 17.29% 0_00%!0.00% 0.00%| 0.00% 0.00%|— Danh_bong_trong_nho| 25.34%) 0.00% 74.66% 0.00% 0.00%|0.00%) 0.00%| 0.00%) 0.009%)
(CanLan2_nho 89.32%) 0.00%] 10.68% 0.00% 000%(0.00%|  0.00%| 000%]  0.00%| (CanLan2 fon 4015% 000% 5985% (0.00% 000%0.00% _000%] 000% _ 0.00%)mmws
ICat_nho 11.54%| 0.00%| 88.46% 0.00% 0.00%'0.00% 0.00%| 0.00% 0.00%/m (Cat_lon 8.99%| 0.00%] 91.01% 0.00% 0.00%{0.00%|  0.00%| 0.00%| 0.00%]|m:
Dap._nho 32.90% 0.00% 65.10% 0.00% 000%000%_000%] 0000009 Danh_bong trong lon | 15.88%| 0.00% 84.12% 0.00% 000%0.00% 0.00%] 000%  0.00%)ms
Vuot nho osasd 000w 415% 0.00% 000%000%_000% 000%] 000 Dap_lon 34,229 0.00%] 65.78% 0.00% 000%000% 0.00%| 0.00%] 0,005/
Danh_bong_ngoai_nho] 20.97% 0.00%) 79.03% 0.00% 000%]0.00%]  0.00%| 000%  0.00%)mm Vuot fon 60.80% 000% 39.20% 0.00% 0.00%0.00%  0.00% 000% 00
Dotloho 793 000 8207 000% 00090000005 000% _000%m Danh_bong_ngoai_lon | 15.83% 0.00%| 84.17% 0.00% 000%(000%| 0.00%] 0.00%  0.00%ms
Dong_goi_nho 64429 0.00%) 35.58% 0.00% 000%]0.00% 0.00%| 000%  0.00%) s Dot lo_lon 540% 000% 94.60% 0.00% 000%0.00% 0.00% 000%|  0.00%
i 0007 000%10000%_000% 000900070007 000% 000 Dong_goi_lon 27.91%] 0.00% 7209% 0.00% 000%(000% 0.00%] 0.00%]  0.00%]mmm
Danh_bong_trong_nho] 2096% 0.00% 79.04% _0.00% 000%000%_ 0.00% 000% _ 000%mm Draint G000 100,004 MO0 0.005 0100/ BR0/007% K0 00% B0 00
=

(CanLan2_lon 33.18%) 0.00%) 6682 0.00% 000%000%  0.00%] 0.00% 0,00
cat lon 7.43%) 0.00% 9257%_0.00% 000%]0.00%  0.00%| 000%  000%
Danh_bong trong lon | 13.05% 0.00%] 8695% 0.00% 000%]0.00%]  0.00% 000% 000
Dap_lon 28.26% 0.00% 4184% 29.90% 0.00%[000%_0.00% 0.00% __ 0.00%mmms
Vuot lon 9992 000% 008% 0.00% 000%{000%_ 0.00% 000% 000

Danh_bong ngoailon | 13.02%) 0.00% 8698% 0.00%) 000%0.00% 0.00%] 000%  000%m

Dot lo_lon 444%] 0.00% 9556% 0.00%) 000%0.00% 0.00%] 000% 0009}
Dong_goi lon 22.95%) 0.00%) 77.05%_0.00% 000%000%  0.00%] 0.00%  0.00%mm
Draint 000% 000%/10000%  0.00% 000%000%  000%] 0.00% 0,00

Hinh 6. Mitc dd st dung nguon luc
TU s6 lieu mé phéng va biéu d6 st dung nguén luc
trong hinh 6, thay rang:
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Nhan xét: Qua hinh 8, ta c6 thé thdy rang sau khi bé
sung ngudn luc, hién tuong that nat cé chai da khong con
tén tai tai cac tram gia coéng, déng thdi nang suat cda hé
théng cing dugc cai thién.

* Khdo sdt phuong dn téi uu hé théng bdng phuong
phdp thuc nghiém

Cé6 thé thdy dé nang cao nang sudt clia hé théng, bén
canh viéc tang thém nguon luc cha cac cdng doan gia cong,
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