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Modeling of Laser Bonding Process for Bonding Lab Joint
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Abstract

Laser welding process plays important role in assembling the hard disk drive component. In the
process, there are many parameters that must be controlled in order to yield the good welding quality
such as welding current, welding time, nitrogen pressure, welding height and location of the joins. 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 pith angle of the lab 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 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 the leading to
applying in the welding process.

Keywords: Laser welding, Hard disk drive, Design of experiment, Pitch angle, Correlation.
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Response Surface Regression: Angle versus
A,B,C,D, E

Estimated Regression Coefficients for Angle

Term Coef SE Coef T P

Constant 6.20959 2.74188 2.265 0.027
A -0.00770 0.00238 -3.234 0.002
B -0.69585 0.78098 -0.891 0.376
C -0.01256 0.02263 -0.555 0.581
D 0.00132 0.00336 0.392 0.696
E -0.01157 0.02140 -0.541 0.590

A*A 0.00000 0.00000 2.918 0.005
B*B 0.19976 0.10175 1.963 0.054
c*C -0.00001 0.00008 -0.135 0.893
D*D -0.00000 0.00000 -0.741 0.461
E*E -0.00000 0.00009 -0.052 0.959
A*B 0.00022 0.00038 0.581 0.563
A*C 0.00001 0.00001 1.153 0.253
A*D 0.00000 0.00000 0.589 0.558
AE -0.00000 0.00001 -0.380 0.705
B*C -0.00161 0.00429 -0.376 0.708
B*E 0.00282 0.00426 0.662 0.510
C*D -0.00001 0.00002 -0.788 0.433
C'E 0.00024 0.00012 1.986 0.051
D*E 0.00001 0.00002 0.471 0.639

S =0.106279 PRESS = 1.30916
R-Sq = 34.58% R-Sq(pred) = 0.00%
R-Sq(adj) = 16.16%

Analysis of Variance for PSA

Source DF SeqSS AdjSS AdjMS F P

Regression 20 0.42399 0.42399 0.021200 1.88 0.028
Linear 5 0.15982 0.14269 0.028537 2.53 0.037
Square 5 0.16920 0.16920 0.03384 3.00 0.016
Interaction 10 0.09498 0.09498 0.009498 0.84 0.591

Residual Error 71 0.80196 0.80196 0.011295

Lack-of-Fit 20 0.24591 0.24591 0.012296 1.13 0.353
Pure Error 51 0.55604 0.55604 0.010903
Total 91 1.22595

Estimated Regression Coefficients for PSA

Term Coef
Constant 6.20959
A -0.00770251
B -0.695854
(¢} -0.0125629
D 0.00131751
E -0.0115740
A*A 1.85565E-06
B*B 0.199764

c*C -1.11886E-05
D*D -1.42518E-06
E*E -4.40887E-06
A*B 0.000218206
A*C 1.23770E-05
AD 9.61848E-07
AE -4.05387E-06

B*C -0.00161316
B*D -6.14504E-04
B*E 0.00282009

CD -1.47149E-05
C*E 0.000241850
D*E 8.72813E-06




