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Abstract

This research aims to increase production potential and find solutions to problems
that occur in the production process in a small ceramic factory. The research began by
defining the target group of small ceramic factories with 3-7 workers in Muang District
and Mae Tha District, Lampang Province. Then designing data collection tools and field
observations, followed by the process of going to the field to collect data and analyze
the data, the following problems were found: The thickness of the products after casting
and removing from the mold is uneven. The factory's slip casting has a flow rate that
is too slow. Using 1 ton of clay to cast only a small number of products results in clay
dripping points at the bottom of the product. The products after firing are abnormally
damaged, such as breaking into pieces and cracking in long lines. There are many pinhole
defects on the products after firing. When this information was known, a qualitative
analysis was performed to identify factors affecting production efficiency and find
solutions to the problems, leading to the design of techniques or guidelines for improving
the development of production process techniques from the issues found. A plan
for trial use of the improved techniques was developed, including: 1. Experimental
planning activities with a sample group of factories with problems with slip casting water,
and 2. Experimental planning activities with a sample group of factories with problems

with kilns and firing. The entrepreneurs were given 3 months to develop themselves.
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The experimental results showed that the factory was able to cast quality products with
reduced thickness and seams. The factory's original product thickness of 6.56 mm was
reduced to 4.45 mm or 32.17 percent. As a result, 1 ton of clay increased the production
of products by 30 percent. It reduced waste after firing caused by cracking by 30 percent
of all products in the kiln, which is worth 33,750 baht per time. It reduced waste from
defective spots after firing by 35 percent of all products in the kiln, which is worth
105,000 baht per time.
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Figure 1. Field data collection activities of the research team
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Figure 2. Condition of the tank and surrounding area of the slip-casting preparation area.
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Figure 3. Products after molding with slip casting in the factory.
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Figure 4. Characteristics of the soil drop point at the bottom of the product.
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Figure 5. Characteristics of products with longitudinal cracks.
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Figure 6. Characteristics of the occurrence of Pin hole defects on products formed by

roller head machines.
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Table 1. Results of the experiment on the flowability of the slip casting.

Amount of Defox per

Times Specific gravity Flow rate (S)
100 ml of slip casting

Factory Value 1.55 90
1 1 ml 1.55 60
2 2 ml 1.55 55
3 3 ml 1.60 40
a4 4 ml 1.60 30
5 5 ml 1.60 20
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Figure 7. Characteristics of deteriorated molds that are still in daily use at the factory.
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Table 2. The factory's kiln combustion at each temperature range.

Times Gas pressure Temperature (degrees Celsius)

11.30 1 50

12.30 2 230
01.30 5 560
02.30 7 755
03.30 8 950
04.30 8 1060
05.30 8 1150

Table 3. Analysis results of the factory's kiln combustion at each temperature range.

Temperature Temperature
Gas Burning Temperature
Times (degrees rise rate
pressure time (S) difference
Celsius) (°C/ minute)
11.30 1 50 - - -
12.30 2 230 60 180 3.00
01.30 5 560 60 330 5.50
02.30 7 755 60 195 3.25
03.30 8 950 60 195 3.25
04.30 8 1060 60 110 1.84
05.30 8 1150 60 90 1.50

INP1INA 3 NUTTRTINTHIAEINTISURTTUYIEUNYE 230 - 560 BeMwaLTeA
(Figure 8) Fagaumgiasnadaziansagdeiiesnanlaseainviu onvdwalviinsosin
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Table 4. Furnace firring plan after improvement to suit the burning temperature range.

Temperature Temperature
Gas Burning Temperature
Times (degrees rise rate
pressure time (S) difference
Celsius) (°C/ minute)
1 1.5 130 - - -
2 2 380 60 250 4a.17
3 3 520 60 140 2.34
4 5 715 60 195 3.25
5 8 940 60 225 3.75
6 8 1050 60 110 1.84
7 8 1100 60 50 0.84
8 8 1150 60 50 0.84
9 Soak 1150 20-30 - -

Temperature (degrees Celsius)

Hour
Figure 8. Compare plant fire rates and improved fire plans.
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problems with slip casting.
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Figure 11. Fieldwork to conduct experimental activities with target factories that have
problems with Kiln and firing.
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Table 4. Experimental results with a sample group of factories with problems with slip

casting.
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Figure 12. (a) Products cast from factory clay, (b) Products cast from factory clay with

improved quality
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Figure 13. (a) Thickness of original product from factory clay, (b) Thickness of products

cast from improved clay

Tsaamuadngsiiin
T3 udenwsndin
Tsarnlaeatanswsniln

TsaaueiBnesiin

0 1000 2000 3000 4000 5000
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Figure 14. Comparison of soil usage of 1 ton per product production capacity of the

factory after testing the technical production process activities.

(17]
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Table 5. Experimental results with a sample group of factories with problems with Kiln

and firing.
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Figure 15. The waste graph that occurs before-after the technical production process

changes, Darika Ceramic Factory.
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Figure 16. Information graph of the type of defects that pinhole before-after the
technical production process changes, Ceramic modeler factory.
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Figure 17. The driving force related to the polymers of the polymers on the surface of
the particles.
fan: (Xiangjun, G., Zhaohui W. and To N., 2014)
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Figure 18. Changes in the structure of quartz minerals in each temperature range.

ﬁm: (Hirankathananon, ,T. 2021)
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