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Abstract

There have many wastes in 117 line of Y company factory, such as waiting wastes, action wastes and
so on. Taking product process as the breakthrough point, drawing the process flow diagram, using
continuous measurement method to measure the process time, comparing with the task time look-
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ing for the bottleneck process and calculating the line balance rate that was 67.90%, it is found that
the imbalance line was the main reason for wastes. Lingo software was used to solve the line balance.
According to the optimal time of 8.47 s, the assembly line process flow was reconstructed, the work
space layout was improved and the arrangement of fixtures and materials was standardized. The
number of assembly workers on line 117 has been reduced from 11 to 9. By using actin-analysis
method, the ratio of left and right actin reduced by 2% and 12% respectively. Therefore, balancing
production line has practical significance in solving the waste of personnel waiting and action.

Keywords

Line Balance, Continuous Time-Measuring Method, Bottleneck Process, Dynamic Element Analysis,
Lingo Software

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

FE 25 SE AN A, SRRCER A RACR AN A 7 380 13 4 m) S OC 1] il A iR AN A e
ANSES S TSR, ARG 2 A B R SRS N, A= 2 P R TE RIS 2 257 OGP /e, [
U, PRERAFIANTRAZR, HEREM AR5, AR, NEE7 , e PR CE RN &l
ARAF AR R 1) R 2] 0 ACRSRC A (1 Aol A 2 ARy EE 2 - i 1) AR AT 7T, BN, DA /M AR S R 3L
FNHRIR, KRR ELLAN U TELR ) ] A BO e 1 17 /[ 315 SR KPR B> TAR i %R . B bR T
st (70 BORAR ™ 2T i [4] [5]s 8 PL etk ARG (A S AN D3R R R S i AR 7 AR 7T 6] [7]-

TP A 5 v 75 LAk TB TR N DL AR B BEME &, H Lingo BRI 21
JrmEe s e E . b, BUEPIRAF(S]IL Lingo VAXS B XU R CA AT T R bt e . PR T IS5
[913& F Tk TR B 7 VA AR R S B A 77 o (R 110 o B 10 S5 [ 1 0B el S 8 I IR R i a7,
matlab VEHEAT TP ifid, s gy, (115l F EM OEE $R A iRk, LAZ-Fih
TH, fit=gk, Rmrmae. H RS20 1 TAE R MR SE bRl dh 2 AP 1)l 90 R (13155
i B TE AN AR 25 6 107 350 TR B2 AT B A Ak - 22 R BHSE (1418 3P g i A 5 FEARLE
TR T, WP R AT G, IR R T R . AR TEIAE[ 15112 H] ECRS SR AT ANUIEL 73T, %7
2 bR A AN A 7 B8 03 R A HEAT 508 S RIS 51N AGV X BRAR AT REAT AL, B FEdR ™ e
HIMERTBUE Y, EECAAF NG e R MR, PP IR R A [16].

ASCR s DMk TRESEA T AR L [17], XU i AT 0 M, FF45 & Lingo BAF SRR AL LY,
X PR HEAT T i, PP R . FECRIAL B VEL A A R AT e, W TAES U UG E
A B T3 AF VA P AR, FRIRER A EMER 18], #5180 U B TR Q3R E. JFMNIIMEE N K,
BIETNEPGERE, B TARRH19] [20]. AGEIRAF BIRAF L, VLR M~ 2 B iR 2P 2.

2. REIE=R

Y v FElZ BPS JR IRV IR R vk J7 R AR, WTHFrE T 8T Y A, EERSTRN
T FE AT VI8 S 22 B XK B 270 T 25 77 ML T SR S B0 A L /LR AT A,

ik

DOI: 10.12677/met.2020.96064 603 IR N EASE N


https://doi.org/10.12677/met.2020.96064
http://creativecommons.org/licenses/by/4.0/

iR S

FEAE R, R EI AR, T R BRI 8] K A BT A A A BRI B, e T A AR AS
Wi LA, AR 5. 2 b T MO I (A AP, A sRASF RN oY, A AR, P Redl
MAR, BT — BB SE A E A B 20, e A AT 2

BEXE BRI R, 1 RS i B AT R Lingo B AL KR 45 75 20 e MU AR BEAT LFp P& . A0
SR, B ARG N D3 AR B AN ANT- 7 1)

3. IZRESH

AR AT B A A B 2K R T2 00 B AT AT 1), R e 10 ZORFI XK,
HTE NN TAETHE . FUOEIE . O R B B IR . I AR. 3747, BIHE. 388, 355 14
TR 11 4 T ASE R Ferh 04T T 7 A JEAT VR, i G700 (8 37 SR FR 0T 9l T (0 7 1

Table 1. Same process product series
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Figure 1. Process beat analysis
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Figure 2. Product processing time
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Figure 3. Improved front plot
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data:

t=7.65 5.70 4.42 3.36 3.45 4.88

enddata

4.25 7.4 5.6;

@for(task(i): [mnst_assign_constraint]
@sum(station(k):x(i,k))=1

):

@for(pred(i,j): [sequence_ constraint]

@sum(station (k) :

k*x(j,k)-k*x(i,k))>=0

)i

@for(station(k): [cycle_time constraint]
@sum(txs(i,k):t(i)*x(i,k))<=ct

)i

min=ct;

@for (txs:
@bin (%)

)i

end

Figure 4. Write a program
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Global optimal solution found.
Objective wvalue:

Objective bound:
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Extended solver steps:

Total solver iterations:
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Figure 5. The output
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Table 2. Solution results of the model
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Figure 6. U-shaped table settings
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Figure 9. The third type of actin was compared before and after improvement
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