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2.2.1 AIZUIUMTFOULUUYIABNAZANY (Fusion Welding Processes)
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1) MsioualeaImFouunland (Shielded Metal Arc Welding : SMAW)
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2.) M3wouAIaIATaNsHALAUNANS (Flux-Cored Arc Welding : FCAW)
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3) ﬂizmunm%auwmam(masma Arc Welding: PAW)
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5.) MIFOUUULNN (Tungsten Inert Gas Welding : TIG)
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2.2.2 MI¥euuuy livaouazaie (Solid — State Welding)
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1) MIFOUAIWNTA (Forge Welding: FW)
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2) maaeuluan1Izidu (Cold Welding: CW)
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3) M3FoURIBYNNAT ( Roll Welding: ROW)
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4) MseuaAn WU (Diffusion Welding : DFW)
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(=) (b) Stop-off

5) M3Fougani 1 lewiin (Ultrasonic Welding : USW)
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6) ﬂﬁl‘?ﬂ@lﬁ;ﬂ (Resistance Stop Welding : RSW)
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Diameter | sectional area Length parallel
length Wrought Other cast | Tolerance on

d S, L, L, metals and | metals diameter
(mm) (mm”) (mm) (mm) cast steel

(mm) (mm) (mm)
25-23 500 125 140 25 50 0-15
22-6 400 113 124 23-5 47 0-125
20 314 100 110 22 44 0-10
16 200 80 88 15 30 0-08
14 154 70 77 12 25 0-07
11-3 100 56-5 62 10 20 0-055
10 78-5 50 55 9 18 0-05
8 50 40 44 7-5 15 0-04
7 38-5 35 38-5 6 13 0-035
5-64 25 28-2 31 5 12 0-030
5 19-6 25 27-5 5 11 0-025
3 7-07 15 16-5 4 8 0-015
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One-way ANOVA: 147N/m’, 176N/m’, 206N/m’, 235N/m’

Source DF SS MS F P
Factor 3 1832879 610960 1086.40 0.000
Error 16 8998 562

Total 19 1841877

S = 23.71 R-Sq = 99.51% R-Sq(adj) = 99.42%

Individual 95% CIs For Mean Based on Pooled

StDev
Level N Mean StDev +-——————— t-———————— t-———————— +-————————
147N/m 5 976.2 20.3 (*)
176N/m 5 1029.9 38.2 (*)
206N/m 5 865.6 7.3 (*)
235N/m 5 271.6 18.1 (*)
- +-mm - +-mm - -
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Pooled StDev = 23.7
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Normal Probability Plot
(responses are 147N/m, 176N/m, 206N/m, 235N/m)

Percent
8

UM 4.5 Normplot of Residuals for 147N/m’, 176N/m’, 206N/m’, 235N/m’
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gﬂﬁ 4.6 Residual Histogram for 147N/m2, 176N/m2, 206N/m2, 235N/m’

a J 4 ' o a o
QWﬂN’dﬂ']i')!ﬂi']%Wﬂ']ﬂ%’f]i]i’%}?ﬂuiQL%EJﬂVI']UiZW'J'N'Jﬁﬂ ’f]ﬁlllﬁfli]ﬂ‘ﬂ

a U
v
v A

pgliiionaanuaaslua1sng ANOVA 18A1F = 1086.40 aze1ua1 P-Value W lanios

(%

A = a a Y d‘ FY d‘ = 1
11N A9 0.000 < 0.05 ﬂdﬂglﬁ‘ﬁﬁiﬁ!ﬁjﬂu‘l’i RIGHS ’d?ﬂklﬂ wsan1FlumsiFeulnananu

a A 4 a A v

MUMULSIRUeIgogilitisunuoglitiouNszaun NUFeIU 95%



72

a d A a A [ A
4.2.2 fﬂi?ﬁﬁWZﬁﬂDWNuﬂiﬂiﬂu1uﬂ1ﬂ%ﬂu@glﬂuﬂuﬂﬂﬂﬂ%ﬁaﬂﬂ

] 9
S;Ijﬂ\‘]ﬂﬁ‘lf]i'mﬁﬂuﬂ']ilélﬂf’éHJ9%}’38113\'1L%ﬂﬂ‘VI'lL!GUENAl-i-BruuGI,uGUU"IﬂLLi\WI'NG]ﬂu

=~ o 9 = A 122 Y o 0 (4 I3 Hq 9
NwaﬂUﬂ31uﬂ1uﬂ1uuiﬂﬂﬁﬁ361uﬂﬂ1@u1u1ﬂ1ﬂiiﬂﬂﬁ@UﬂluﬁQ%1u31J4Lﬁﬂﬂ1%1u

MIFDUAIY 147N/m’, 176N/m’, 206N/m’, 235N/m Lag I UIUAIDEaNINUA 20

o y 1 A ) ' Aq v A A \
a108191ums1et9a1ai Iaely ANOVA lumsnaaeuusanlglumsi¥eniinane

Y =2 @ A 1A [ A ¢
ﬂQTNQ1um1“uiQﬂqm@Qjﬂﬁi@1Nﬂ§$ﬂﬂﬂ]nﬂ%ﬂuil95%

147N/m176N/m206N/m 235N/m

10.20
12.11
9.42
8.32

10.09

89.56
94.11
87.63
91.01

85.43

454.08
448.21
463.32
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One-way ANOVA: 147N/m’, 176N/m’, 206N/m’, 235N/m’

Source DF
Factor 3
Error 16
Total 19

S = 6.996

Level

147N/m
176N/m
206N/m
235N/m

4
1

oo o2

Pooled StDev

SS MS F P
553061.2 184353.7 3766.28 0.000
783.2 48.9

553844 .4

R-Sq = 99.86% R-Sg(adj) = 99.83%
Individual 95% CIs For Mean Based on
Pooled StDev

Mean StDhev +--=-=-———-- +-——————— +-——————— +-—-——————

10.03 1.38 (*

89.55 3.30 *)

51.23 12.12 (*

87.99 6.01 (*
- - - -
0 120 240 360

= 7.00
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Normal Probability Plot
(responses are 147N/m, 176N/m, 206N/m, 235N/m)
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gﬂﬁ 4.8 Residual Histogram for 147N/m2, 176N/m2, 206N/m2, 235N/m’
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98.21 275.51 564.28 281.32
100.21 281.98 577.67 266.09
97.55 266.43 534.22 291.80
93.21 253.24 569.81 265.55

102.81 279.96 555.08 289.07

One-way ANOVA: 147N/m’, 176N/m’, 206N/m’, 235N/m”

Source DF SS MS F P
Factor 3 548009 182670 1248.86 0.000
Error 16 2340 146

Total 19 550349

S =12.09 R-Sq = 99.57% R-Sq(adj) = 99.50%

Individual 95% CIs For Mean Based on
Pooled StDev
Level N Mean Sthev --—-—-4--——-—-——--- +-—————— +-—————— +----
147N/m 5 98.40 3.55 (*
176N/m5 271.42 11.80 (*)
206N/m5 560.21 16.70 *)
235N/m5 278.77 12.43 (*

Pooled StDev = 12.09
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Normal Probability Plot
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