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Abstract

In order to reduce the loss rate in picking up, parameters of pickup device with response surface
analysis methods was studied. The results showed that main factors of impacting pickup loss rate were the
moving speed, belt speed and conveyor inclination. The three factors gradation of importance was the
moving speed, belt speed and conveyor inclination. Optimal group of parameters was the moving speed of
0.80 m/s, the belt speed of 0.78 m/s, the conveyor inclination of 11.19°, the optimal loss rate of
2.91% . Considering of parameters adjusting in actual conditions, recommended parameters were that the

moving speed of 0. 71 m/s, the belt speed of 0. 80 m/s, the conveyor inclination of 12°.
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Tab.2 Experimental plan and results of

response surface analysis

W5 X, X, X, AR T Y/ %
1 -1 -1 0 5.34
2 -1 1 0 4.58
3 1 -1 0 4.19
4 1 1 0 4.94
5 0 -1 -1 3.92
6 0 -1 1 5.21
7 0 1 -1 5.07
8 0 1 1 3.98
9 -1 0 -1 5.62
10 1 0 -1 3.36
11 -1 0 1 4.22
12 1 0 1 4. 48
13 0 0 0 2.91
14 0 0 0 2.67
15 0 0 0 3.29
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Tab.3 Regression coefficient and significance

test of response surface analysis

RO N S b ) & ] VAT TR W S oA ERARC bR P PR (P> F)
ok nE 1 s, 1 RO 2.96 0.16 15. 09 0.004 " *
2 X -0.35 0.1 11.93 0.0182"
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0 0.71 0. 80 12 ! 0-00
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1 0.96 0.90 15 : 0. 0013
10 X3 0.62 0.15 17.56 0.0086"*
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Tab.4 Variance analysis of quadratic regression model

JERWE CEHM AHE WE FE P (Pr>F)
B JREA 11,08 9 1.23

40 35 0.21 3 0.071  0.72 0.6242( K ¥)
i % 0.2 2 0. 098

R 0.41 5 0. 082

ity 11.49 14

th 26 4 & e L TE Y [ D B R F R ) R AR B
(P <0.05) ;B A% IF ke 22K Adj R =0.900 6,
U B 32 5 75 4% A B¢ 90. 06 % i 7 i 48 Ak, , [ 54
A5 519 9. 94 % ARE FH LA BRR ff R LI F (EL
H70.72, PR 0.6242>0.05, 5% iiE LA
A F] 0.964 5, B [a] 9 AR AR X T 415 22 2 U
B2 R R 25/, A B 2 B AT LR O el e
FEAE A AR 00 o5 X 00 &5 SR AT 4047 o
2.2 AEEEMESH

HH 26 5 B4 B &6 S T . AL 2w ok B AE R 00
Tk AR PR A FH SRR T A 32 e R % A A X R
VLA /NS X453 2R 3 10 52 i &SR i KB/ 0 X
X, Xy, RS i R 28 o BP0 R < MLAEL A o 1
Tl o % A o

RS HWERHWEEESHT

Tab.5 Importance analysis of factors
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Fig. 1 Relations of single factor and loss rate

MIE 1A LLAE  TEAFAE S BAR IS 0 Bl
LA AT HE R A % T ORI % A 3 IR K
SR K, F R R R R R Ty, B
3 AR B AE KT B I B G A 0 R RS B D
X 55 A R R TR 6 4 R — B, IV R B R A 2
2.4 WEERMRSH

(D), BEAE R T ADHERIERKE 5K
LA W R 2R (B) B 38 BV . R SAS SRt 43 B Kk
A e 1 i T A A R A, A3 B B A R B L Rk
B8 A 4 58 AR T H6 48 400 0 SR 52
2.4.1  HLA G B R 0 2k 7 T 5 e

WS mH Dy FE v X, R E AR K B A] 45
B X, X, XFAEFRE Y 520 1) 15 A

Y =2.96 -0.35X, +0.38X,X, +0.84X> +0.97X:

JE AT 81U 6T 1o 4w gt T R A5 A 4 G &) 2
JT7R o

i & 2a 0] DLE Y 36048 01 2k F2 bl A HL4H Ay 2k R
AR IR NEE: N S R R S NS
PR BT ZEL T 2 3 3 S T 1 7 O ~ 1 7K (S B AE 0. 71 ~
0.96 m/s) Z [i] . 5 47 1 2% 3% Fif 4 fai 326 7 2 1) 385
b S R WA Rk X EE N Srae | B AN (NN
W R AR R R LR BT R, wil]
LB SV SO NI (B AN E=3 NI LS ok ok )
ab e % Y A I T S 25 AT T Y R
P[], 7 25 5 T2 OB a2k %) 1l =2 25T 22 18] B R
Bk AT B, (A5 350 40 FF RN AR SR O T R
iy 226 7 A R, RO IG N 1 s A A 5 Tl SR 2R AT
FEfb s A 4T o 0 B X — AT 0 R DA A SRR,
TR I o % BRAL 2, S5 I 9 i 3 7 3 31 1



92 VA A O 4

2011 4

Linpeipv 9 ¢)

-05 0 0.5
HLALRTEE X
@
PR 2 L2 T T A A K A T X
R R %?H’J%

Fig.2  Effects of moving speed and belt
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to loss rate
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Fig.4 Effects of moving speed and conveyor
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Tab.6 Optimal parameters group of loss rate
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