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Principle of Laser Nano-meter Measurement Ruler

Zhang Shulian

( The State Key Laboratory of Precision Measurement Technology and
Instruments, Tsinghua University, Beijing 100084, China)

[Abstract] In the past applications saw laser as light source only, did not involve in internal structure and
physical phenomena of lasers. The efforts had been done to transform single HeNe laser into a sensor, but ceased
before great breakthrough. This paper reports the progress in investigating Laser Nano-meter Measurement
Ruler, which is just the laser itself. The principle is based on the frequency splitting, mode competition, cavity
tuning, etc., of laser, which are done or found by the author and colleagues. The configuration is that
employing an inter — cavity birefringence element to split a laser frequency into two frequencies, _|.light and //
light; alternately occurring of strong and medium mode competition as the cavity being tuned,' dividing the
lasing bandwidth to three equivalent parts; again making the laser longitudinal separation being 4/3 of lasing
bandwidth. The consequence is that _| light suppressing // light dying out in the first A/8 of mirror
displacement, | light and //light oscillating together in the second 1/8, // light suppressing _| light dying out
in the third A /8, | light and //light dying out together in the fourth A/8; with one time of repetition of the
four regions the displacement of the mirror is A/2. Calculating the number of polarization regions the
displacement is known. The direction of displacement can be judged by the difference of polarization of each
region. The cavity mirror of movement is joined with the object to be measured by a guide. The measurement
range: 12 mm, resolution: 79.08 nm, linearity: 5X10°%, 26 =0.314 pm. This achievement is significant for
both fields of lasers and metrology. t

[Key words] displacement measurement; HeNe laser; mode competition; frequency splitting; cavity tuning;

longitudinal mode;birefringence
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Practice and Consideration on CAPP

Li Peigen, Zhang Guojun
(Huazhong University of Science and Technology, Wuhan 430074, China)

[Abstract] Computer aided process planning (CAPP) has been regarded as not only an important research area
for the informatization on shop-floor level, which presently remains a relatively weaker sector in information-
based manufacturing, but also a bridge across the informatization of shop-floor and enterprise levels. For its wide
spectrum of tasks with vast amount of contents involved, as well as for its strong necessity in customization to
different manufacturing sectors and various manufacturing processes, CAPP has met with difficulties in
generalization and commercialization. On the other hand, due to its position as cross point among various
manufacturing activities, it has been proven difficult in integrating with other enterprise application systems.
This paper introduces some advancements in the R&D of CAPP, including the application of framework
technology in the development of an open architecture CAPP platform, system integration based on BOM
transformation, as well as promoting the application of CAPP thorough solving typical problems for some specific
industries. In addition, some trends in the R&D of CAPP are also pointed out, i.e., quantified analysis and
parameter setting, CAPP based on 3D models and CAPP for shop-floor applications are important directins for
further R&D in this area.

[Key words] manufacturing; informatization; CAPP
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