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In manufacturing of refrigerater,thermoforming is an important
process. Improvements of its productivity will have major impacts on product
cost and quality and work conditions.

This thesis improves productivity in the thermoforming process.
The improvements are achieved by establishing better process parameters
and a quality control system,and by improving material handling and work
methods.These improvements use industrial engineering techniques such as
the study and design of standard work methods,the establishment of standard
times and quality control procedure.

Thr results of the study are that the setup time of thermoforming
machines is reduced by 23 % ,the defects in the thermoforming of the tubs are
reduced from 3.4 %to 2.2 %of production or a 35 %reduction,the defects in
the assembly process are reduced from 2.5 %to 1.7 %of production or a 32 %
reduction,the' damages due to material handling are reduced from 12 %to 4.7 %
or a 61 %reduction,labor and consumption of indirect material are reduced by
20 %and 27 %repectively. standard times are also established.

1-3« 6/ I o -
1N it 1.3 _ ZrELli
..... 2540, ™ s,






21

2.2
221
2.2.2
2-23
224
2.2.5

(Thenmoforming)

(Quality Control)

_— N N _m =

il
12
14
15

. 18

22



31
3.2
321
3.2.2
3.2.3

41
411
412
4.2
42.1
422

51
5.2

6.1

6.2
6.2.1
6.2.2

11

25
25
25
25
28
28

31
3l
31
34
34
34
35

40
40
41

51
51
51
51
557

57
57



8.1
8.2
8.3
8.4
8.5



41

4.2

43
4.4
51
5.2

5.3

54

6.1
6.2
6.3
6.4
11
1.2
1.3
14
1.5
1.6
[
1.8
19
8.1

38

Thermoform 1.. 39
Thermoform 2.. 39

44

45

45



11
12
13
14
2.1
2.2
2.3
24
2.5
2.6
31
41
51
5.2

5.3 Flow Chart

9.4
55
56
5.1
58
5.9
5.10
511
6.1
6.2
6.3
6.4

Drape Vacuum FOIMING ovvvvvvmssvssssssssssssssssssnss 19
Cavity Vacuum FOrmMiNg vvovvevvmmvmsmmssssssssssssssssnes 20
Pressure FOMMING  covvvvvvmvmsmvmsmmssmssssssssssssssssssinns 20
FIEe BIOWING ooovvevvcvvssvmssssssssssssssssssssssssssssssssnes 21
Machanical Stretch FOrmIng .o 21
Plug Assist Thermoforming ....oovvvmsnvsssssssssssnn 22

% ———— 53
B ————— 54



11

1.2



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ


	สารบัญ

