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THAWATCHAI YOMYART: QUALITY IMPROVEMENT OF ASSEMBLY
PROCESS AND DESIGN IMPROVEMENT OF A VACUUM AND GAS FLUSHING
SEAL MACHINE. THESIS ADVISOR: ASST.PROF. NAPASSAVONG OSOTHSILP,
PH.D. , THESIS CO-ADVISOR: ASST.PROF.CHANA YIANGKAMOLSING, 244 pp.

This thesis has two purposes. The first objective is to improve an assembly
process by preventing assembly errors. The second objective is to improve the design of a
vacuum and gas flushing seal machine in order to meet customer requirements and be competitive
in the market. Regarding the improvement of the assembly process, the problems in the assembly
process were first gathered. Then the root causes were determined using Why-Why Analysis and
the solutions for solving problems were developed accordingly. Then, the quality plan was
developed for the assembly process. After solving the assembly problems, the workers can

assembly the part more easily and faster, with no error in the assembly.

Regarding the design improvement, this research proposes the following
methodology to improve the design. First, a questionnaire was developed to measure both the
expectation and perception of the quality level of each quality characteristic. Then, the Quality
Function Deployment (QFD) technique was adapted and applied to select the quality
characteristics to be improved. The quality characteristics with larger ratio between the
expectation and perception levels, and the ones that have relatively low competitive capability
were selected to be improved. Then, related machine pants were selected to be improved. The
design improvement alternatives were next generated and selected using the developed criteria.
Then, the design verification was performed and the design was modified further. After obtaining
the final design, the questionnaires were re-launched. The results from statistical tests have shown
that the perception score for each of the improved quality characteristics was significantly
improved with the significance level of 0.01. The perception of quality level was expected to be
improved by 29% on average.
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Drawing Number

yoginsal

1

ﬂ;ﬂvhuuéf SEAL (Upper Clamp)

2 andniourana 4 VML

3 Plate Switch (192995850 lddadadwiounaea 4 1dAied uaz
ﬁ%@]cﬁ’wgﬂﬂﬁﬁ@ﬂ 6 "U']ﬁllﬂ\i)

4 ﬁ%cﬁfw%)’emwaaﬂ 6 "U']ﬁl!,ﬂ\i

5 Sealed Bar Upper

6 UAUAUANS U

7 Upper Heater Container

8 Famesina

9 Upper Clip

10 Spring (a1/39)

11 Heater Guide

12 Guide Support

13 Cover Bar (finseuiuaimden)

14 atloanuniszini 7-11 uowil (Thermocouple)

15 “]jﬂvhfhﬂé} SEAL (Lower Clamp)

16 Sealed Bar Lower

17 Lower Heater Container

18 Lower Clip

19 Multi position-air cylinder Dia.40-x 15 x.10 (Top Piston)

20 U Line (711509dn52vongy , luTasadad uag Air Pipe)

21 ATZVONFL VUIA 20 . HINFN 70N, (Piston)

22 TuTnsadad (Limit Switch)
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Drawing Number fAesUe
23 Slice Bar (L)
24 Air Pipe
25 Inside Plate (upa93au ludmsulagnsaivdn
26 NAMILNNTFURANILDY 52 YUIA 1 YU 910 8 . (Valve 5/2)
27 NAIGYINA VLA 2 WU (Ejector)
28 NENTIAUAAMGUY 3/2 WA 1 (Valve 3/2)
29 MesuUDa 12 ¥0425 1oNil (Terminal 12 Channel)
30 e3tad 220 Taan wion (Relay)
31 (403 NAIUTNINDS 30A (Safety Breaker)
32 Aadaanonluian 10 wenil (Magnetic Switch)
33 q SEAL (BOX)
34 159991017 V1IR3 {U (Filter)
35 LHUBANT 898179 (Clamp Filter)
36 uRUBRALSUaAN AT 2 U WPNNTB901NA (Clamp Regulator)
37 A1 TUAANINA L 2 UL W3 DUNT0901NA (Regulator)
38 Front Plate (N9 A IHIUANA Timer AZUIT0I)
39 AInFAARBAIB1IAT 0-30 U 220V, (Timer)
40 m?mm‘uauqmﬁgﬁ 0-400 DA W3OWEY (Meter)
41 VY1599 Timer
42 5190
43 ‘VJ‘G’]E‘T?W]? (Foot Switch)
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" Critical Values of T_in the Wilcoxon Signed Rank Sum Test for the Matched Rairs Experiment

P(T5Ty)=.05 025 01 005 P(T=T.)=.05 .025 .01 005
n T T T Ty n Ty Ty TL Ty
5 1 - - - 28 130 117 102 a2
8 2 1 - 29 141 127 111 100
7 4 2 0 - | 30 152 137 120 1098
8 B 4 ] o | # 163 148 130 118
9 8 B 3 2 | a2 175 159 151 128
10 11 8 5 3/ 188 17 151 138
1 14 11 T 5 | 44 2m 183 162 149
12 17 14 10 T | 35 214 185 174 160
13 21 17 13 10 | 36 228 208 166 171
14 26 21 16 13 a7 242 222 188 183
15 30 25 20 16 | 38 256 5 211 195
16 36 20 24 19 | 20 27 250 224 208
17 41 a5 28 23 | 40 287 264 238 221
18 47 a0 33 2 | # 303 279 252 234
18 54 a5 38 32 | 42 319 295 267 248
20 60 52 43 37 | 43 336 31 281 262
21 68 50 49 43 | a4 353 327 297 bl
22 75 66 56 49 45 m 344 313 202
23 83 73 62 s5 | a8 389 381 320 307
24 92 81 B2 81| 47 408 379 345 323
25 101 @0 i 4 58 | 48 427 307 362 339
26 110 o8 85 76 | 49 446 415 380 356
ar 120 107 a3 84 | 50 486 434 398 373

Source : Form F.Wileoxon and B.A Wilcox, * Some Rapid Approximate Statistical Procedures™ {1964), p.28.

Reproduced with the permission of American Cyanamid Company.
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