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Abstract

Laser welding process plays important role in assembling the small component. In the process, there
are many parameters that must be controlled in order to yield the good welding quality such as current
power, welding time, inert gas feed rate, pressing force, and welding position. An understanding in the
characteristics of those parameters makes the engineers to improve the quality of welding. This research
studies the effects of those influent parameters to the pitch angle of the welding joints. The Box-Behnken
method is investigated for design the experiment. The parameters for controlling the machine are

varied within the available range of the welding. The experimental data is taken into account for analyzing
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statistically and the variation of the data is of interest. The experimental data is then taken into account

for formulating the correlations between the pitch angle and those welding parameters. The correlations

can be used to predict the effect of each parameter to the pitch angle and leading to apply in the

welding process.
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P a & aa y

AITNN 3 HAMTUATIEUNNATRAEY MINITAB Estimated Regression Coefficients for PSA using data
in uncoded units
Term Coef

The analysis was done using coded units. Eonstam 1_%'%:%;230

Estimated Regression Coefficients for PSA B -2.73466
C -0.0614256

Term Coef SE Coef T P D -0.00811696

Cons. 12.6794 121948 10.387 0.000 E -0.0227648

A -0.0102 0.00106 -9.650 0.000 AA 1.93765E-06

B -2.7347 0.34738 -7.872 0.000 B*B 0.330188

C -0.0614 0.01007 -6.101 0.000 c*C 0.000191814

D -0.0081 0.00149 -5435 0.000 D*D 2.07616E-06

E -0.0228 0.01118 -2.037 0.043 E*E 1.43870E-05

ATA 0.0000 0.00000 6.850 0.000 A'B 0.00101661

B*B 0.3302 0.04526 7.296 0.000 A*'C 1.41428E-05

c*C 0.0002 0.00004 5,192 0.000 AD 5.12555E-06

D*D 0.0000 0.00000 2427 0.016 A'E 1.73219E-05

E*E 0.0000 0.00005 0286 0.775 B*C 0.00769551

A'B 0.0010 0.00017 6.083 0.000 B*D -0.00157108

A*C 0.0000 0.00000 2,962 0.004 B*E 0.00139140

A*D 0.0000 0.00000 7.054 0.000 c'D 9.06053E-06

A'E 0.0000 0.00001 3.109 0.002 C'E -8.01902E-05

B*C 0.0077 0.00191 4,029 0.000 D*E 1.11688E-05

B*D -0.0016 0.00029 -5.405 0.000

B*E 0.0014 0.00223 0.624 0.533 -

c'D 0.0000 0.00001 1.091 0.277 LA

C'E -0.0001 0.00006 -1.260 0.210 L. - < e .

DE 0.0000 0.00001 1153 0.251 Coef = AIANUILANTURIANNNTANNANNUS

SE Coef = ANAMNANALAADUNIATIFIULRINT
S=0.0668503 PRESS = 0.934190 o o ®
R-Sq=72.00% R-Sq(pred) = 64.09% gzannuAdnlseans
R-Sq(ad)) = 68.56%  deon
T-Value = ANgdAN Na1seun 1 t-distribution
Analysis of Variance for PSA

Sour. DF SeqSS AdjSS AdjiMS F P P-value = luArfildlunsmaasuannigiu
Regr.20 1.87276 1.87276 0.093638 20.95 0.000 e e s
Lin. 5 0.75139 0.63783 0.127567 28.55 0.000 Tne wreuneududn o Tunild
A 1 0.05607 0.41618 0.416177 93.13 0.000 B

B 1 0.00173 0.27696 0.276955 61.97 0.000 o =0.05

C 1 0.02460 0.16635 0.166355 37.22 0.000 TN S )

D 1 000372 0.13199 0.131987 2053 0.000 RSq = dnlszAvamsdadula ()

E 1 066526 0.01855 0.018545 4.15 0.043 T U SURVIP gt o
Squ. 5 042803 0.42803 0.085606 19.16 0.000 R-Sq(ad)) = Aulsz@namssindulaivinnisiuen
A*A 1 0.11160 0.20970 0.209705 46.92 0.000 (R )

B*B 1 0.18186 0.23787 0.237871 53.23 0.000 adj ,

C*C 1 0.10757 0.12046 0.120462 26.96 0.000 Se SS — N@‘J']N‘}J@Qﬁ’]ﬁﬁﬁ’ﬂ\m@\‘iﬂ"]Lﬁil\il.llu
DD 1 0.02663 0.02632 0.026318 5.89 0.016 a . . y
E*E 1 0.00037 0.00037 0.000366 0.08 0.775 AdjSS = HNATINUBINIANADIUAIANLLENLLILN
Int. 10 0.69334 0.69334 0.069334 1551 0.000 ) 3

A*B 1 0.16536 0.16536 0.165360 37.00 0.000 NINTUFUALAD

A*C 1 0.03920 0.03920 0.039204 8.77 0.004 o y s y
A'D 1 022236 0.22236 0.222360 49.76 0.000 AdjMS = A1ladgANITEUUNNAIaaIN
A'E 1 004321 004321 0043207 9.67 0.002 ORI

B*C 1 0.07255 0.07255 0.072546 16.23 0.000 NNTLILATRT

B'D 1 0.13057 0.13057 0.130572 29.22 0.000 o asdeya o
B'E 1 000174 000174 0001742 039 0.533 F = AanffidRansanlu F-distribution
C'D 1 0.00532 0.00532 0.005320 1.19 0.277 - e et AR A (151

C'E 1 0.00709 0.00709 0.007090 1.59 0.210 Lin. = MIAATIURANTENULINIA

D*E 1 0.00594 0.00594 0.005939 1.33 0.251 S AU S

R Ean o A NS Squ. NNTIATIZHUANTENLNIAIADS

LOF 200.54398 0.54398 0.027199 21.08 0.000 Int. = ﬂq@ﬁLﬂ@qgﬁm@ﬂ@gmuﬂjqu@;udqq
P.E.1430.18446 0.18446 0.001290

Tot. 183 2.60120 {Jaqg

LOF = NIMNAKALAINNINNICANTBANANNT
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