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Abstract

The research had two objectives: 1) to design a small-sized crusher, and 2) to assess the performance of the
small-sized crusher. The population and sample groups were A) three managers from the Forest Control Research
Center (FFRC), and B) three participants from both Vehicle Development Academics, and Automotive Engineers,
collected by random sampling. The applied research tools were a 5-level evaluation questionnaire and a newly
developed crusher prototype. Results were collected from the performance of a high powered crusher, equipped with
a 1 horsepower (hp) AC motor, with a spinning torque of 1,450 rpm. The crusher used rotary blades which alternated
with slicing shear. The machine was light-weight and therefore easily mobile. The crusher performance results for
controlled grinding and mobility were very acceptable (X=4.23, S.D.=0.61), with increased benefits from the digestion
of the accumulated fuel debris (X=4.06, S.D.=0.56).
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Figure 1 Land clearing using fire
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Figure 2 Fuel Management for Product
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Figure 3 Brian Storming : Forest Fire Control Division
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Figure 4 Study and Brian Storming
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Figure 5 Design Development
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Figure 6 Analysis Design
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Table 1 Mean and Standard Deviation from Designer

Professional

Section Design 1 Design 2 Design 3

assessment X s.D % sS.D % S.D
Usability 417 0.75 2.83 117 4.00 0.63
Convenient 417 0.75 3.17 0.75 4.00 0.89
Transport 3.67 1.03 2.67 0.82 3.33 0.82
Function 4.00 0.63 3.00 0.63 3.83 0.41
Maintenance 417 0.75 2.67 0.82 3.50 1.22
Beautiful 3.00 0.63 2.33 0.52 2.83 0.75
Technology 3.00 0.63 217 0.75 2.67 0.52
Material 4.17 0.41 3.33 0.82 3.67 0.82
Manufacturing 3.67 0.82 3.00 0.89 3.17 0.75
Strength 4.50 0.84 3.17 1.33 3.33 1.21

smAad 3.88 0.40 2.82 0.62 3.45 0.58
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Figure 8 Isometric View
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Table 2 The opinions of the Automotive Engineers on

crusher structure design (n = 3)

Evaluation Items X S.D. Interpretation

1. The pattern is easy for produc-  3.67 0.57 Very suitable

tion

2. The pattern is easy for material 3.67 0.57 Very suitable

selection

3. The structure is solid and strong 4.00 0.00 Very suitable

4. The simple structure promotes 3.67 0.57 Very suitable

production

5. The machine performance is  4.00 1.00 Very suitable

acceptable

6. The machined responds well  3.67 0.57 Very suitable
during operation

7. Simple mechanism for crusher  3.67 0.57 Very suitable
operation

8. Easy machine positioning 4.00 0.00 Very suitable

9. Practical mechanism for crusher ~ 4.00 0.00 Very suitable
operation

10. Resistance to movement and  4.00 0.00 Very suitable
vibration

11. Proportional size and measure-  4.00 0.00 Very suitable
ments

12. The crusher is very adaptable 3.67 0.57 Very suitable

13 Crusher construction material is ~ 3.67 0.57 Very suitable
appropriate

14. Machine operation is convenient ~ 4.00 0.00 Very suitable
and simple

15. Communication signage is clear ~ 3.67 0.57 Very suitable

16. Maintenance is easy 4.00 0.00 Very suitable

Average Score 3.83 0.34 Very suitable

J Sci Technol MSU
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Table 3 Performance evaluation of the crusher for
fuel debris digestion in the National Forest

Reserve Area

Details (n = 25) X S.D. Interpretation
1. Appearance and organization 3.90 0.77 Very suitable
2. Benefits and functions in con- 4.06 0.56 Very suitable
trolling forest fires
3. Accessories (handle and mo- 4.23 0.61 Very suitable
bile parts)
4. Strength and work endurance 4.00 0.68 Very suitable
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Table 4 Satisfaction from the Vehicle Development

Academics in product design and engineering (n=3)

Efficiency Evaluation X S.D. Interpretation

Appearance Evaluation Criteria

Suitable appearance for the job 4.20 0.57 Very suitable

Color compatible with the environ-

4.20 0.57 Very suitable

mental conservation concept
Unique Evaluation Criteria
Simplicity of crusher shape 4.00 0.00 Very suitable

There is a symbol which conveys

the crusher product 4.60 0.57 Most suitable

Strength and Endurance Evaluation Criteria
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Structural strength and endurance  4.00 0.00 Very suitable

Work endurance during normal

operating conditions 4.60 0.57 Most suitable

Simplicity in production process 4.00 0.00 Very suitable
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Table 5 The satisfaction of the Managers from the Forest
Fire Control Research Center (FFRC) (n = 3)

Satisfaction Evaluation among
Managers from the Forest Fire X S.D. Interpretation

Control Division

Usability Evaluation Criteria

The crusher has suitable functional

4.40 0.57 Very much
control systems
Broken parts can be removed easily ~ 4.20 0.57 Very much
The size of the rotating cylinder is

4.40 0.57 Very much
suitable

Uniqueness Evaluation Criteria

Simplicity in the shape 4.80 0.57 Most
The color reflects organization iden-

4.80 0.57 Most
tity
Multipurpose usage 4.60 0.57 Most

Strength and Endurance Evaluation Criteria
Structural strength and endurance 4.00 0.00 Very much
Work endurance 4.00 0.00 Very much
User (s) safety 4.60 0.57 Most
Evaluation Criteria of Machine Operation

The crushed pieces are small and

4.80 0.57 Most
uniform in size
The conveyor belt for the crushed

4.20 0.57 Very much
material is fast and safe
The motor which powers the rotating

4.20 0.57 Very much

blade is suitable
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Figure 9 Presentation to Mass Media
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