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Optimization of Molding Process of Daqu’s Multi Position Press

GAO Jian', TIAN Jianping"*, WANG Kaizhu', HUANG Danping', LUO Huibo’, HUANG Dan?,
WU Xiangdong'

(1.College of Mechanical Engineering, Sichuan University of Science & Engineering, Yibin 644005, China;
2.Liquor Marking Biological Technology and Application of Key Laboratory of Sichuan Province, Yibin 644005, China)

Abstract: Daqu is a saccharifying agent, starter culture agent and aroma generating agent in the process of liquor brewing.
The quality of Daqu directly affects the quality of liquor. In order to find the Daqu’s optimal molding process parameters
during the pressing process of Daqu’s multi position press, this paper deployed area ratio of surface pulping and the uniform
factor of internal moisture content of Daqu as evaluation indexes. Surface response experiment studied the influence of
three factors of different pressing speed, stepping times and forming times on Daqu's pulp extraction effect and moisture
content uniformity. The research results showed that the impact of each process parameter on the pulping effect of Daqu
ranked as follows: Stepping times>forming times>pressing speed. The influence on the uniformity of Daqu water content
was pressing speed>stamping times>forming times. The best process parameters were: Pressing speed (A)=20 mm/s, times
of trampling (B)=20, and times of molding (C)=7. Under the conditions of the process parameters, the Daqu obtained by
pressing Daqu showed that the effective area ratio of pulping was 85.66%, and the uniformity factor of water content inside
Daqu was 6.37. The thesis provided productive and practical technical support for the standardization and industrialization

of liquor Daqu pressing production.

Key words: Daqu molding; process parameters; pulping effect; moisture content
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Table 1 Main design parameters of the multi-station Daqu
forming test bench
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Fig.1 Multi-station Daqu forming experiment platform
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Fig.2 Daqu production process
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Table 2 Forming experiment factor level table
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Fig.5 Influence of pressing speed on surface pulping effect and
internal water uniformity of Daqu
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Fig.6 Influence of treading times on surface pulping effect and
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Fig.7 Influence of molding times on surface pulping effect and
internal water uniformity of Daqu
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Table 3  Test results of response surface
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Table 5 Uniformity factor (Y) analysis of variance

s FEGIEE  BRESREC SRS AL AR
A(mm/s) B(K) C(K) (%) (Y)
1 25 12 5 74.13 6.3651
2 25 12 5 7433 6.3270
3 40 12 3 63.11 5.9272
4 25 4 3 4432 5.9695
5 25 12 5 74.09 6.3156
6 10 12 3 68.67 5.2646
7 10 4 5 54.28 5.5898
8 40 12 7 80.14 5.8276
9 10 12 7 79.96 5.4421
10 40 20 5 81.09 6.2196
11 40 4 5 47.20 6.1549
12 10 20 5 88.61 5.9209
13 25 20 3 69.64 6.3746
14 25 12 5 75.57 6.3081
15 25 12 5 73.39 6.2834
16 25 4 7 51.23 6.3523
17 25 20 7 85.35 6.3282
F 4 MR ITEST
Table 4 Area ratio (X) analysis of variance
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AC 8.24 1 8.24 215 01861 AEFE
BC 19.36 1 19.36 505  0.0595 A
A’ 15.42 1 15.42 4.02  0.0849 *
B? 298.58 1 298.58  77.88  <0.0001 ok
c? 4436 1 4436 11.57  0.0114 o
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Fig.9 Influence of interaction of two factors on area ratio X
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Table 6 Experiment data of test validation
BRI 5 F —_— PR AN —
I i X5

I STiE A SEE
6.37 6.295 1.177% 85.66% 82.33% 0.385%
6.37 6.382 0.188% 85.66% 82.79% 3.350%
6.37 6.303 1.051% 85.66% 81.73% 4.581%
FHIE 6.326 0.690% FHE 82.28% 3.945%

B4 58 HAE T R PR SS E 7K SR 14 5 DRl B A I 2
Xt e, BRI R EAE 16~20 IR, B UEUE 4~7 IR, A]
B = R S KR 5k
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2.5.1 TS AL Hr  7E Design-Expert10.0.7
A RS, LIORHH SR TSR AR AR B R
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