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Abstract; In order to simplify the working difficulty, the production line of automobile and air conditioner piston are

basically divided, which easily lead to the imbalance of the process of working. The equilibrium problem of a piston

production line production was studied. By analyzing the present situation of a piston production line production, the

process time was measured and the application of Witness simulation software was used for modeling, and some

unbalanced phenomenons of bottlenecks and the insufficient utilization rate were discovered. So according to the way of

lean production and the principles of equilibrium processes thythm, the content of processes was adjusted and the plan

was restructured. By analyzing the relevant data before and after reorganization, there was a remarkable improvement in

production line of reorganization and production efficiency enhancing.
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Figure 1 ~ Structure diagram of piston
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Figure 2 Flowsheet of process
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Figure 3 Layout of Witness simulation
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Table 2  Simulation results

KRR TINE/ P THER/ D IR/ % BAEEA
(BRI 0.01 29.32 70. 67 8 623
2 i A 0.01 41.39 58.61 8 622
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N7 43.15 56.85 0.00 8 614

He FEZ SEA 2% BR ( Balancing Rate) 8] JE I A e
BB bR, AR AR (2) TR
X7

B = 1=1

' Tma‘( X k ( 2 )

Horb ok O TG B EG T O3 TP, 7,

x 100%



(#RS - FHN - FFE] B P FARAEDEEEETRNTBHAR - 69 -

TIpefiE, AR B, =54.77% , 8 E g O
T, AR R AE T0% ~ 85% 2 [l i, A 7= n T 3%
A JEAERFA A PR R SEAT A, X A 7= 2 1 4
AN, Ml AR S A S ), R EE 4R
AP , A ™ 2T 308 A 85% , LAY
XA PR T T T S Ak
4 FEEFEXZIZAXNEAHEIT

FEARIEAR =2 2 7 S B RS R TR T, A2k
- A RS M B A 7 AR RN $ v AR R R T
flr 3, NAE A AN TP [R1E- 304k, 7850 454 A2 77 B4
TEE S, IR IR TP S IR Y i —3E T34 #
AT HE B TR A, R A TAE I A e S i
SERITA A A LR B (1 G BRI, SRR A R A A
LW T, AR L H A, T LU A =2 i R
FHI LTI AR

1) Wi briE TR o T B 25
S T AR AR A5 30 B4 ek T 15 SR A A P 4 1
FEA TAES TIRBI RS S hrmE . & rE ] LG
AR (3) IHESH

P

r=" (3)

Py i HE IR N Sy AR

AR BCE PR T AR 2 N 0 13, il i 4 2(3) 3t
BT WA

T=413/13 =31.77 s

WORE Sy 32 s Xof DA TP BB AL, A A AR
uii IS [R] R BRI )i 32 s 230

2) NSRAT B TP REIS R AR v e [, W]
(7] o {eE P PSB85 WA A Y ARl ) ) — e AT
TN PRt AL i B A A = R R T,
TR, AR TR TAERM 0.3 ~0.6 (342
O3 o U] DA B AR I TR 3 — 5 BEE LR,
P LA IO [R]— TR Jin A R4 JRE g v s
FLITF A A TP I )8R 29 s

3) M TSR UT , B —iE T A —A> T AR
i MRS % T I A A o, TR Al e AR
To=T-T, (T, F/RHCE L TIFJa e TAR s AR
]) o ISR T, <O, WK N —il TP B A 2 D TAE
ol JFR5S 2 AMEIR; W T, > 0 (3 BB N AT LA
VRO s 1 TR I E]) |, WU 4R 24 T — 38 T3
B TAE G AATS A e [, 353030 A i ]
IFHH Ty KIS

AR 4 T X W T 7R [l —FP AR,

ARSI AL, AR T LIRS, B T3 n] DL
IF, W BN T WK Tk, k> T — kA e st R
41 s ZEJER 32 s P T AR, Rl A
Ml A =2k T4

QFHGERE GRS S — F R WA~ T )5 9 0 T A [ 48
P S T A 4. BT T B A 7 20
Je B3, HARE FH L660 K, P ik AT LA PR T
FFaIt. IR IR A T — k33, i)
i 42 s 4550 31 s £ T A1,

4) WG T B M ALR B A T AR
FOANREAHIZ T 70 TAE W 4045 G r il T35 e ] 2, 0]
AEIZ TP 5HA8 N HE Ty — L HE A 2= W
AL T ARG 4T T AR

g5 G e LS AE 424 BE N TARHE Fi e
753, RERE 424 MBI T v e s AR X — TR )
JE AL LT 2 v, SORE AR A O L TR RGN T
6] 32 s, 1RG4 4B TR A TR R) A 33 s, A4
T,

QZEFRYT 4 I T )5 R F AR R 0 5 07 e B
3, BRI A& CKO140ZX Fs 220K, TJ RS T
FENN A1 428 R N AT 8 sh DI RE, X i 1)
MIE IR AL T DI RE PRI . PR T A9 0 T[] =2 0 Ky
67 s, &I Ja AR —YCBEH, B I — ik Tk, TPt
)45 554 60 s, H W 1% A IF I A5 ma HoAth T )% 19 1E
WAE, H T LA It T 54540 -, >R
P 5 B AR R BN Tk b AR 7= 45 22, qsr T3 if
)24 30 s,

5 EF&KEARFNSWT

X IR TR AT IR LA, AL M5 2E A 7Lk
BB E N EBIE G IR 8 &, BERK 2 & 8us s
K1 &, @K &, T HERA 13 bk 10
AW TR PR A IR

AT S EAE 0 TR E 4 FiR. AE 4
ATLUE Y S I TP R AR AN, ) — 41
HIHRER (145 TP 82 Fa— 1. B0 TAE M
413 s TREF 325 s, RARGH T A, A=
(2) T mT LIAS A 7= i R B, =92. 8% , ik 3] T H%
54" B =85% MIFRIE

I Witness BFI 47 5T LAAS 205 A5 R ank
3 iR B AP TAER Y TAE R4 85%
Ph b KRR T A P 3%, 78 500 000 s [14)j Hiz
b, SR TR EON 8 614 AR R T 14 277 4, K
NS A o0 | A 2 sy & 1



<70 - B THI# Light Industry Machinery

2014 FFEE3 A

701
60} .
. S0k
:E;40-
Eﬂo- w---.
Fool .-
" - =8 20 /i
i ~ &5
‘ 1(1) 2 3(2) 43) 5(4) 6(5) 7(6) 8 9(7) 10(8) 11(9) 12(10) 13
THF5EESHRNEHARE LTS
B4 TREA
Figure 4 Time diagram of process
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Table 3  Simulation results of recombinant
ZFR ZINR/ % THER/ % YEIER/ T BAERUA
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[BLEYsES 0.01 88.57 11.42 14 285
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BEgS AL 0.02 91.41 8.57 14 283
K AAMA 0.03 94.26 5.71 14 282
B K = 0.03 88.54 11.42 14 281
NG| 0.04 97.11 2.86 14 280
BT AT 0.05 97.10 2.86 14 279
Bk 0.05 99.95 0.00 14 278
TERRIT Y 14.34 85.66 0.00 14 277
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