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3
A/(r+ min ") B/ C/mm M/kg F/N
1 —1 —1 0 37.736 7 339.5
2 —1 0 —1 19.373 1 195.8
3 0 0 0 31.845 2 252.4
4 1 —1 0 37.792 6 349. 8
5 1 0 —1 24.595 5 217.5
6 0 1 1 38.059 6 537.8
7 —1 1 0 24.079 7 473.5
8 0 1 —1 18. 556 4 170. 2
9 0 —1 1 44.599 8 404. 2
10 0 —1 —1 25.766 5 167.6
11 0 0 0 31.845 2 252.4
12 —1 0 1 36.507 7 287.1
13 0 0 0 31.845 2 252.4
14 1 0 1 44.818 6 353.2
15 0 0 0 31.845 2 252.4
16 1 1 0 31.350 6 329.6
17 0 0 0 31.845 2 252.4
3.2
3 ,  Design-Expert
M=31.85+3.36A—3.48B+9.46C+0.30AB+0. 77AC+0. 17BC—0.51A*—0. 092B*—7. 90 X 10~ *C*
(D
F=252.40—5.73A+31. 25B+103. 90C—38. 55AB+11. 10AC+32. 08A*+88. 63B* —21. 08C* (2)
, A ; B ;C s M s o
s 4 ) o
4
F o
Model 907. 38 100. 82 9 5 030.72 <0.000 1
A 90. 18 90. 18 1 4 499. 98 < 0. 000 1
B 96. 95 96. 95 1 4 837.53 <C0. 0001
C 716. 20 716. 20 1 35 737,22 <C0.000 1
AB 0.37 0. 37 1 18.42 0.003 6
AC 2.38 2.38 1 118.99 <C0. 000 1
BC 0.11 0.11 1 5. 60 0.049 9
A* 1.11 1.11 1 55.42 0.000 1
B’ 0.035 0.035 1 1.77 0.225 14
C* 2.628X10* 2.628X10°" 1 0.013 0.912 0
Residual 0.14 0.020 7 — —
Lack of Fit 0. 14 0.047 3 — —
Pure Error 0. 000 0. 000 4 — —
Cor Total 907.52 — 16 — —
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5
F P
Model 1.448X10° 16 089. 85 9 4.70 0.026 8
A 262.21 262.21 1 0.077 0.790 0
B 7 812.50 7 812.50 1 2.28 0.174 7
C 86 361. 68 86 361. 68 1 25.22 0.001 5
AB 5 944.41 5 944,41 1 1.74 0.229 2
AC 492, 84 492. 84 1 0.14 0.7157
BC 4 290. 25 4 290. 25 1 1.25 0.300 0
A? 4 331.81 4 331.81 1 1. 26 0.297 8
B 33071.12 33 071.12 1 9. 66 0.017 1
C? 1870.13 1 870.13 1 0. 55 0.484 0
Residual 23 974. 94 3424.99 7 — —
Lack of Fit 23 974,94 7 991. 65 3 — —
Pure Error 0. 000 0. 000 4 — —
Cor Total 1. 688X 10° — 16 — —
s P(Prob>F)
(,p . P .
P 0.01 . i P 0.05 .
. ;P 0.05 . .
. R’ .
R =1—>" (y—=0*/ D" (3 —»* (3)
,3/ 3Yi ,5
4 . M P 0.01, ; R?
0.999 8, 99 % , 81 F
C>B>A>AC>A*>AB>BC>B">("; A.B.
C.AB.AC.A* (P<<0.01),BC (p<<0.05), .
M . 4) , P<0.000 1 ,
M=31.80+3.36A—3.48B+9. 46C+0. 30AB+0. 77AC+0. 17BC—0. 52A* (4)
5 . F P 0.026 8(P<<0.05), ;
R*  0.8580, 85% ,
; F C>B*>B>AB>A*>BC>(C">
AC>A; C (P<<0.01),C.B* (p<<0.05),
, F . (5 . P=0.000 3
F=257.29431.25B+103. 90C+89. 24B° (5)
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Optimization of Sand Removal Hopper Based on Response Surface Methodology
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2. Engineering Training Centre, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
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Abstract: As the most important part of the sand removal truck, the hopper affects the efficiency of
cleaning the sand, in order to increase the sand removal capacity of the hopper type sand removal truck
and reduce the maximum sand removal resistance, the response surface optimization of the working pa-
rameters of the hopper was carried out. Firstly, the Box-Benhnken design method was used to carry out
a three-factor and three-level experimental design for the main factors such as hopper rotation speed,
hopper opening angle and sand removal depth, then created a regression model on the response target
and perform ANOVA, finally, the influence of the interaction of various factors on the response target
was analyzed, and the working parameters of the hopper were optimized by the response surface meth-
od. The results show: the degree of influence on the response target is in descending order of sand re-
moval depth, bucket opening angle and rotational speed; when the speed of the hopper is 25 r/min, the
opening angle of the hopper is 125°, and the sand removal depth is 105 mm, the sand removal amount
reaches the optimal value of 43. 375 7 kg, and the maximum sand removal resistance reaches the optimal
value of 335. 135 N. This research can provide a reference for the design of the hopper-type sand removal
vehicle.
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