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Taguchi’s Robust Design Method for Optimization of Grinding
Condition by Hammer Mill
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AAZGHAT EHH FAH AAVE HEA et wgA E AFE F34 28-S ded=z
FRARo R B37] fete] A AAE AEEdon, AAxAd nE Addd g FAES 4
FH 95% Y FFAA 12 2389 A7]E 3 mm, 23k 23W9 A7 1.3 mmSl A$7F A 5A
Z79 Ao 2 Yeyt

Z=Q0]: MY, OrA A, ASFAE, 25, 24

ABSTRACT : Optimal grinding condition was examined by changing only the size of screen opening
with fixing other factors to produce coal fines of particle sizes required for circulating fluidized bed
gasifier. At least 85 wt% of the coal particles should fall into the size range of 0.045~1.0 mm for
efficient gasification. In this study, hammer mill was used to grind Chinese low rank lignite coal
following grinding condition designed by Taguchi method. The analysis of signal to noise ratio showed
that optimum grinding condition for the gasifier was 3 mm in primary screen size and 1.3 mm in
secondary screen size on the 95% level of significance.
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Table 1. Composition of raw coal sample (Wt%)

Fixed carbon Moisture Volatile Ash

Basis (%) @ ) (%)
Wet basis 18.20 28.09 41.80 11.85
Dry basis 25.39 - 58.13  16.48
o} 7138, 2007).
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Fig. 1. Schematic diagram of H-12 swing hammer
mill.
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Fig. 2. Flowchart of grinding circuit.
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Particle size under 45 um : 2.86 wt%
100

Particle size over 10 mm : 12.66 wt%
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Fig. 3. Size distribution of lignite crushed by jaw
crusher.
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Fig. 4. Change of particle size distribution versus screen
size of primary hammer mill.

Table 2. Process control factors and their levels

Level Level Level

Control factors Symbol | ) 3
I screen size (mm) A 5 4 3
2™ screen size (mm) B 2 .5 13
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Table 3. Experimental layout

Levels of control factors

Table 4. Experimental results of grinding process and
S/N ratios

Run

>

B

O 0 9 O U B W N =
W W W N NN ===
—_— W N =

W N = W N

Run Result S/N
1 28.27 -29.0265
2 21.60 -26.6891
3 15.68 -23.9069
4 25.52 -28.1376
5 20.26 -26.1328
6 15.54 -23.8290
7 24.65 -27.8363
8 18.49 -25.3387
9 14.36 -23.1431
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Fig. 5. Main effect graphs for S/N ratio.

HAHEA S IARA Y B A3 AT &
ofo A 7Hg de 2o Qe &4 WHOE #Al
AE HHE WMo s piAE Qo Uis A
tolHe EXE F WEoE Ye, olgd F
HE5S AR FEAIZ AYEE HE5A)T &
Ao 93 WZE)OR Bajste] T wxol uy}
SAACE Fo7tE AAste BANH S U
h(A71=9 28", 2005, 2AH, 2007). 183
BAEE A4 *&JE et = FAE &

St (total sum of squares), AH+S(degree of freedom),
AF & AFER e @ FHAF F(mean
square), T3+ S/NBIE &85 7o &, 7+ 29
of FeAE & Ao BaAw Fo W R
HOE THEolA ), F-FEAA T3 Fhd} vl
Hil Fool agd 813 eake] AV fFofg &
Azt & A& ZolH, o5 FATNA g
ol FoFE MELSE Pvalues: YENZE
A 71=2k 289, 2005). 123 P-value: 0]
IWVHETE A9 2 A 28 4 ok

b ¥

Table 5. Analysis of variance (ANOVA) for S/N ratios

Table 6. Confirmation tests results and comparison
with predicted values

Run Optimal control factor Predicted  Verification
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Symbol of control Degree of Sum of

Mean of

factors freedom squares squares Contribution Fo P-value
A 2 1.8235 0.9117 4.8604 16.8227 0.0113
B 2 33.2467 16.6233 93.9109 306.7198 0.0000

Error 4 0.2168 0.0542 1.2287

Total 8 35.2869 100.0000
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