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Abstract
The refurbished tractor is the high-demand product in a foreign market. A case study farm

machinery dealer has received continuous purchase orders all year round. A used tractor from the
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warehouse has been refurbished to be a product for six refurbished tractors per delivery cycle. The
problem is an overdue delivery date of the refurbished- tractors that a service manager has
committed to his foreign client. This related to a used tractor selection process without supported
information. This research aims to improve a used tractor selection process to export as a
refurbished tractor by developing and applying four quality control tools for an efficient problem
solving. These quality control tools can transform information data for supporting decision-making
process of a used tractor selection. The results showed that a refurbished-tractor process duration

has been annually reduced to 24 days or 9.52 %.

Keywords: quality control tool; process improvement; refurbished tractor
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Table 2 Historical data of working days for a

tractor refurbishing job

Makespan (days/unit)
Lot Completion
numbers | Minimum period Ranges
(maximum)
1 3 7 4
2 3 7 4
3 3 7 a4
4 5 7 2
5 a4 7 3
6 5 7 2
7 a4 7 3
8 5 10 5
9 5 7 2
10 3 8 5

Work process flow for refurbishing job before improvement
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Figure 1 Refurbishing process flow chart before improvement
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Figure 2 A cause and effect diagram to show causes of the delay of refurbished tractor process
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Table 3 Assessment results for selecting causes

Causes Urgent Operating Total
scores (10) | expenses (5) | scores (15)
1. Improper a used tractor selection 10 4 14
2. Technician work load doesn’t corresponding with o . 3
refurbishing time table
3. Service technician be lacking skill 7 2 9
4. Delivery date variation 5 2 7
5. Inaccurate job due date for each refurbished tractor 3 4 7
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Table 4 A score for each interval operating

hours of a used tractor

No. Operating hours Scores
1 1-1,400 3
2 1,401-1,800 5
3 1,801-2,200 7
4 2,201-2,600 9
5 2,601-3,000 11
6 >3,000 13

Table 5 The detailed assessment criteria for a

used tractor condition

Tractor Lists in Number
No. Scores
systems check sheet|of points
1 Engine 4 6,11, 12 3
48, 53, 54,
2 Clutch 1 5
55, 56
57, 58, 59,
Gear
3 3 60, 61, 63, 9
system
64, 65, 66
4 | Differential| 2 75, 76, 718 3

Figure 3 The average monthly routine work

load of a service technician
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Figure 4 A check sheet for a used tractor selection
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Figure 5 Comparison of a used tractor selection for refurbishing before and after improvement
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Work process flow for refurbishing job after improvement
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Figure 7 Refurbishing process flow chart after improvement
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