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Abstract

The purposes of this research were to design and to improve a cutting machine of a crispy nuts coconut
milk toffee with three cutting set types. The performances were a percentage of a complete crispy nuts coconut
milk toffee and a specific energy consumption rate. Three cutting sets of a straight tooth blade set, a saw tooth
blade set and a curved tooth blade set were to design. They could be removed to sharpen the knife and the
cutting material was to make from 304 stainless steel. The machine could cut 100 pieces at a time and a cross-
sectional area of crispy nuts coconut milk toffee was 25x25 mm2 per piece with a thickness of 5-6 mm. The crispy
nuts coconut milk toffee temperatures of 60, 65 and 70°C were used in test. It was found that all 3 blades could
cut perfectly crispy nuts coconut milk toffee with the highest percentage at 65°C. The straight tooth blade set, the
saw tooth blade set and the curved tooth blade set had 93.25+1.36% 95.47+2.44% and 98.09+0.33%, respectively.
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At the 65°C, the straight tooth blade set, the saw tooth blade set and the curved tooth blade set had specific

energy consumption rates of 0.26+0.01 kWh ke-1 0.24+0.04 kWh kg-1 and 0.23+0.01 kWh ke-1, respectively. For

the temperature effect, the specific energy consumption rate decreased with increasing the temperature.

Keywords: Crispy nuts coconut milk toffee, Cutting machine, Blade set, Hydraulic
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Figure 1 Crispy nuts coconut milk toffee production

process.
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(b)

Figure 2 (a) Cutting crispy nuts coconut milk toffee with

a knife. (b) Size of crispy nuts coconut milk toffee 25x25

mm? with a thickness of 5-6 mm.

Figure 3 Crispy nuts coconut milk toffee products.
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Holder for connecting blades

to hydraulic cylincler

Hydraulic hose Hydraulic cylinder mounting base

Hydraulic cylinder

Hydraulic il directional y
control valve _
Hydraulic pump |

Steel frame

Figure 4 Crispy nuts coconut milk toffee cutter design.

4+—— Straight tooth blade set

«+— Straight tooth blade set
+——Blade tray

+— Cutting blade tray frame

I W .

Figure 6 (a) Straight tooth blade, (b) Sawtooth blade and
(c) Curved tooth blade.
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Figure 7 Crispy nuts coconut milk toffee cutter and a
straight tooth blade mechanism set.
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Figure 9 Temperature characteristics when pour before

kneading to flatten.

Figure 10 The temperature characteristics of the flat

massage period.
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Figure 11 Sheet sample of the crispy nuts coconut milk

toffee for testing at 65°C.
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Figure 12 Sample of the crispy nuts coconut milk toffee
cutting by curved tooth blade at 65°C (a) Pre-cut sheets
(b) 100 pieces sheets after cutting.
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Figure 13 Cutting performance by perfectly toffee
sample at 60, 65 and 70°C with straight tooth, saw tooth
and curved tooth blade mechanisms.
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Figure 14 The specific energy consumption rate (SEC)
at 60, 65 and 70°C of straight tooth, saw tooth and

curved tooth blade mechanisms.
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Table 1 Test results of three cutting set types and temperatures of 60, 65 and 70 °C.

Temperature Temperature before Complete piece Specific energy
Cutting set type
O cutting (°C) of toffee (%) consumption ((kWh kg™)
60 61.30+1.14 90.23+1.88° 0.27+0.06°
Straight tooth blade 65 66.43+0.55 93.25+1.36% 0.26+0.01°
70 71.93+4.22 90.47+1.30° 0.25+0.01°
60 62.77+£1.23 90.38+1.53° 0.25+0.01°
Saw tooth blade 65 66.37+0.38 95.47+2.44" 0.24+0.04°
70 72.57+0.86 90.56+5.91° 0.23+0.03°
60 61.43+2.25 91.45+1.36% 0.23+0.04°
Curved tooth blade 65 67.20+2.07 98.09+0.33° 0.23+0.01°
70 73.97+£3.76 92.26+0.84%° 0.22+0.02°

Note : Lowercase superscripts in the same column indicate that the values are significantly difference (p<0.05).
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