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Study on Corn Particle Size Uniformity and Model Construction
Based on Roller Mill
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Abstract: [ Purpose] To study the effect of surface linear velocity and roller gap of the fast roller
on the particle size and particle size distribution of corn pulverization. [ Methods] Two-factor ex-
periment design was adopted. The roller gap of roller crusher was 0.5, 1.0 and 1.5 mm, and the linear
velocity of the fast roller was 4, 6 and 8 m/s (the speed ratio between the fast roller and the slow roller

was 2.5:1). The particle size of corn samples was determined by BT-2900 dynamic image particle
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analysis system. The least square method of SAS was used to construct the model and the process

parameter calculation prediction model of roller mill was obtained. [ Results ] The geometric mean

particle size of weight (d,, ), geometric standard deviation of weight (S,,,) and the ratio of target inter-

val of the finished product were significantly affected by the roll gap of roller crusher (P<0.05). With

the increase of the roll gap, d,, and S,,, increased, and the ratio of target interval decreased. Surface

linear velocity, roll gap and their interaction significantly affected the dg, of finished product

(P<0.05). With the increase of fast roller surface linear velocity, d,,, gradually reduced. When the roll

gap (X;) was 0.5, 1.0 and 1.5 mm, and the corresponding linear velocity (X;) was 8, 6 and 6 m/s, re-

spectively, the ratio of target interval was relatively high, and the crushing effect was better. Process
parameter calculation model of roller crusher are: d,,=701.82X,-62.23X,+1000.30; S,,,=0.26.X,~
3.70e""X,+2.07. [ Conclusion] Both linear velocity and roller gap can affect the particle size and

particle size distribution of corn pulverization, suitable linear velocity and roller gap could be set up

based on feed requirement.

Keywords: roller crusher; roll gap; linear velocity; particle size distribution; corn
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Tab. 1 Effect of different grinding process conditions on the maize d,y,, Sy, and target interval proportion

PO 48] B/ mm ??%iifﬁ/(m'g’l) d,/um S, /um HARX ] Fe/%
treatment group roll gap linear velocity € € target range ratio
1 0.5 4 1057.90+16.87 f 2.24+0.07 cd 41.0843.20 ab
2 0.5 6 1002.65+18.36 f 2.20+0.04 d 43.43£1.69 ab
3 0.5 8 914.87+18.81 g 2.19+40.06 d 44.35+1.53 ab
4 1.0 4 1435.02+68.78 ¢ 2.34+0.08 be 39.55+6.56 ab
5 1.0 6 1282.08426.29 d 2.2240.04d 45.80+0.90 a
6 1.0 8 1185.374£54.05 ¢ 2.40+0.08 ab 40.01£2.80 ab
7 1.5 4 1845.43+25.96 a 2.47+0.07 a 38.44+5.05b
8 1.5 6 1744.07446.32 b 2.49+0.05 a 38.89+0.78 b
9 1.5 8 1491.38+16.32 ¢ 2.46+0.03 a 38.14+1.84 b
F AV main effect
0.5 991.814+64.39 ¢ 2.21+0.06 ¢ 42.95+2.45a
1.0 1300.83+118.19 b 2.3240.10 b 41.79+4.69 a
1.5 1693.62+160.33 a 2.47+0.05 a 38.49+2.73 b
4 1446.12+343.19 a 2.35+0.12 a 39.69+4.58 a
6 1342.934325.49 b 2.30+0.14 a 42.71£3.21 a
8 1197.21+£251.56 ¢ 2.35+0.13 a 40.83+3.32 a
P{H P-value
HRIAVBEE roll gap 0.00 0.00 0.03
LR JF linear velocity 0.00 0.21 0.17
ARIAIBR < LRI roll gapxlinear velocity 0.00 0.06 0.37
Eta*{f Eta’ value
ARIA] B roll gap 0.99 0.82 0.33
ZRTH ¥ linear velocity 0.92 0.16 0.18
R B < Z23# B roll gapxlinear velocity 0.64 0.38 0.20

e MFEERT, FSEGEARNS TR E R B #(P<0.05).

Note: Under the same conditions, values with different lowercase letters in the same column mean significant difference (P<0.05).
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Fig. 1 The prediction of crushing process parameters of roller crusher for d,,
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