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Application of Combination Weighing Methods in Single Package
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ABSTRACT: The work aims to study the mechanized combination measurement of multiple packages and ensure that the
total mass conforms to the requirements of measurement accuracy. Based on the theoretical knowledge of the packaging
measurement, the combination weighing methods were applied to the combination weighing of the packages, and the
structural assumption for weighing equipment was proposed. In addition, the process of the main program’s control sys-
tem was designed. According to the mathematical knowledge integrated with variance and probability, etc., the accuracy
of a combination and the number of weighing hoppers were theoretically analyzed. Finally, the case study was used to
compare the accuracy of weighing between artificial combination and computer combination. The device designed for
combination weighing could structurally serve the purpose of protecting single biscuit package, and could theoretically
meet the requirements of measurement accuracy of some biscuit companies. Its speed and accuracy were higher than those
of the artificial combination weighing. Through the research, a mechanical device can be designed to substitute the artifi-
cial combination, and the total mass of the combination can meet the requirements of measurement accuracy.
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Fig.1 Metering device diagram
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Fig.2 Combination weighing process

RIS B N, B AR BN i,
HHA WY, WS H5HE 0 j AL A,
A i DU RS AR B X — RN
B AR BT, SR IR P R IO K ik 1 2H A Y 4
it BV SRTISE G A FR dk BR O AN #1 HP R de AIE PR K
B, S A R OGS O s ) 2H S R R e, i
PR BT R L e gk rh U0 AL A
AN Sy T PR BEAE BR A 1), AT AE TR ALAR ik
BAPNZ R, AR AR R Z, Bl
i 22 B3 K M ( M<i ) DFR S BLTT Y A2 R sl 2H A
HVEHSA G A8 AR TR H A 2, TR FEHEA M AT
AT A FR I, TG IR k2L T P,

2 BRR¥ImitERE
21 EEMREBHNERFRE

HY T BNt ) T e AR, TR 1 Bl 21
SR A R K E R ES), St s e
ST I I R N~ 7N 7/ TS0 0B £ R IR 5l S W IS
Bm YR, o, FARER 2 o AL H AR
B m, WAL B n=m/m . H
Bl L AR I 45 R A S IS, IR DL B
Fiid m MR, BT R Y 5T BN SR
), WS n YU B/ ML PR AE BT B W 22 0, 1Y
HOY 0.2=na?, B o,=no .



44 - (N

20174F 1 H

22 AFITENEXRFEE
WiZHEREEEL | DM RRSIC, &
WRREL e j AR, W&A ¢/ ks, Hil
FAAFREAICHEREM R, BIARE 45 MG R AE
SEA AR IR, DUBEASFR A BT 1S 35 60 255 i me=m/j
BEASFR & R OC W Y BB ne=nl o, Ar HE 2
q%gq%mmmznuq,wMQ—@EMﬁ@
% o=Inoy,, X —RREHRIZ R A AR
FoE B E Z A AR BAs B, Wn]
o e 20 2 5 1) Ml 25 4 I 6 ZESR IS BB, il dn =4
mE, WA FRE ORI EE N o, W2
TE 0 ~ 0y Fl—0y ~ 0 Z A5y 545 2 In AT & im,
Ji B 22 05 B AE 204 ~ 204 Z 1], DRI AT Bl 2 42 )
TE— WL EN . WA RN 6, 6, 0 HBLTE
HASEYE (L, h)NBIER D5 Pl h), Pyl
hy)  Pil;, k), BT £ FR 50 Y 5 0% I A
ST, DBEAS B3 B4 A py AR o 1
P=R(, <6 <h) P(l, <6y <hy)-...P(l; <5; <h;)
FRAE A AL 3 S v o B A B R ) (JOF
1070—2005), b i f2 38 R i 197 B 52 PR 5 £
BRFHETHRESE TR W TRPHERENS
PALzS, AT A AL A SE BRSO, ) A
BB 1 BRSBTS OB T e R S SR
Z A B R fevE i 22, B fe i e U (L
D)) A B RE B v S A 300 ~ 500 g YR A SR RY
FElh R 9~ 15 g0 B FIRIEA T E B, XF 2wl
ai i S B BRELE T — B, A R AR
) 417 g REBERS (3 WA ) SRS HAREN
419 ~434 g,
FEEPEIT, 5 1E A 22 A0 26 0B K T 1 22 1)
o XHEL, XA SE AT Bk SR RN R LS, U OE i
Z RN,

1
P@E20)=_R PP,

X R =4 IELL, 15 EA A R
Pms§<2qozéﬁw£@<aﬁ@®£@<oﬂ-

Py(-0,<06;50) Py(-0, <3, <0)

HUREN 10 g MYCRFIE NG, b5l
0.2, f¥ HARKEN 100 g, 445 4 39Sk AR,
RO HIFRIEZE N 04=0.63, H5E0 %5 A4 5 K I 25 T 4 1
FE—1.26 ~ 1.26 g.

WG IES AT IS, %S AAN 4 MR
Y8 39.62%, R I AT 0 H B BT A5 3 2 ) HE R AR
J31.23%, AAEI AR BB 1000 FilT A
FOLEr, TIIEK 1000 o444 o Il 00 22 1 46 g

0.0011,

) BT 4, TR AT R RS i
AL TR O, IR ER AN <nZ 51 Ed
A WA C/ R A PG ESlUE, @ Ay I {E oK,
HA I IR, (B2 B SRR, 11
Hoti Z oA SR A E, bR, 4 =16 i),
E LRI 2275 (-0, O)NA KRN EH, X
ETE(S, 20) (=26, =)o w4, VhREHE RN
TH BT HOR $ R AR T

AT RECH 10 FM ST TR BRI G=10), HEH
HALE 3 M HA(=3), WEH C,=120 Fh4
EH R, WA E 2ETE (—6, 6)IE 2H & 0] BETE
99.23%, %R AL H LA e

2.3 x4l

TESLPREE R BEE 30 N C & B O s e o
RN, H T NEEMNDETRE— K E
P EL A A PR AS Y, TR iz L T O SRR R K
TR 22 o b vHE 22 2 I i — 21 0B 3 IR B e FH
HALE R, RRAEHE R B A
A b FE AR R T Al AR 7 ke N T
A PR R (bR 2E

1—30 Sl I B AF Ry SE PRl & R« 141, 142.5,
146.5, 142.5, 141.5, 144.0, 142.5, 137.0, 144.5,
141.5, 142.5, 149.5, 145.5, 137.5, 146.5, 146.5,
151.0, 144.5, 142.5, 147.0, 142.0, 140.0, 145.0,
142.0, 145.0, 142.0, 142.5, 143.5, 147.0, 143.5 g,

i(Xj _Y)z
Rk AR o=\ W

AT WAL R 0=3 g, BEHH 3 M
O, FEIEE FEEMRIEE R o=B o, B
=52 g SCBRERMETR A TRYALA SR 1, AT
S b iR dak BB O 1 R REAR M 07'=6.02 g, K T3
WIH 5.2, AT T A SR T ks i —
LR

Pl LA A A TR i, TG b T
Sl — R, LLERRS R, 425 ¢ ( HARIEE)
419 ~ 434 g) Jfi], HREAEA HERGEEA A, L
BT 425 ¢ MERAEEME, EEHEA 1—10 Sk
TF, B SRR R LFE 1, AR LR
A2 ham, Hhdls 3 8 hfh:.

AR LI LA 25 R, TR 25 R 3,
8 Z 2] [y H M RS O 425 g,

LSS 1 LALA R, W1, 2, 5 S fFifE
L BT TS 4 A T TFRE S 1], B2
1l v s f R A L 2 B R S B



F38E 1Y EREph

4 PR BARTE AR PR AL TR B AR - 45 -

1 AIMHENAAGHRESER

Tab.1 Artificial and computer combined weighing results
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