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Calibration of Laser Scribe Force Using Finite Element Method
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Abstract Accurately controlling the shape of the read/write head structure is critical in the performance of a
modern hard disk drive. The sliders investigated are composed of alumina and titanium carbide(AITiC) and act
as an air bearing when passing over the disks. Controlling the curvature of the slider is of primary importance.
A laser scribing system that produces curvature by inducing residual stress into the slider can be utilized.
Predicting the curvature created by a pattern of scribes is of great importance to increase the control over the
sliders’ shape. The force system that produces stresses similar to the laser scribing is applied to the finite
element analysis model. The curvatures created by the force system are calibrated to experimental measurements.
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Case 1 Case 2
L = 1000 um L = 800 um
Spacing : 80 um Spacing : 80 um
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Case 5
L = 1000 ¢m
Spacing :240 um

Case 6
L = 800 um
Spacing :160 m
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Case Finite Element Model Measurement Error

Crowrﬂgamber Ratio Ratio (%)
1 136.01 | 220.92 | 0.616 0.623 1.18
2 84.43 | 17326 | 0.487 0.714 31.75
3 50.16 | 136.54 | 0.367 0.847 56.63
4 13595 | 226.73 | 0.600 0.622 3.60
5 137.01 | 164.08 | 0.835 0.852 1.99
6 8437 | 156.04 | 0.541 0.813 33.49
7 112,38 | 18342 | 0.613 0.966 36.57
8 196.75 | 339.46 | 0.580 0.864 32.92

E 2. 2 9% 349 mdg 480 249 An

Case Finite Element Model Measurement Error
Crown | Camber | Ratio Ratio (%)

1 130.96 | 212.03 | 0.615 0.623 1.32

2 124.42 | 164.59 | 0.756 0.714 5.87

3 108.17 | 128.19 | 0.844 0.847 0.37

4 130.92 | 218.66 | 0.599 0.622 3.74

5 131.58 | 157.88 | 0.833 0.852 2.18

6 124,48 | 147.66 | 0.843 0.813 3.69

7 166.01 | 172.63 | 0.962 0.966 0.45

8 290.49 | 320.29 | 0.907 0.864 497
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