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Abstrac_t

Researches on attitude measurement of magnetic head, ie, the
measurement of six dementional movement states of the head are very signifi-
cant theoretically and valuable practically. It has been taken seriously by ex-

“perts at home and ‘abroad and was selected as one project of the seventh

five—year plan of our country. _

In this paper, Laser Doppler principle and scattered speckle interference
principle are firstly introduced, Basing on which author analyse the linear rela-
tionship between shift of solid surface and phase of optoelectronic signal from
the differential two beams system. The theoretical analysis proves complete
right by a series of experiments. The paper offers a new theory that improve-
ment of resolution can be well done by detecting the phase of signal directly,
which solves a big problem remaining in the conventional Laser Doppler tech-
nique. .‘ '

After having made theoretical analysis and a lot of investigation, author
has set up a Laser two—beam multi-function magnetic head attitude measuring
system and carried out theoretical experiments. The instrument including signal
processor has been well designed and set. The system makes it easy to measure
micro—vibration of the head on the disk, meanwhile measurement of the head
attitude perpendicular to the disk can also be done. ' |

Optical path in the system includes two sets. The first is the four beams two
focuses differential one. The second is the two beams two focuses one with
reference light. They can be changed conviniently from one to another by $hift-
ing the switch, by which the attitude measurement can be done with onlj one
instrument, while approaches commonly used at home and abroad need two in-
struments. ' : -

Since the two—focus optical path is symetrical and co—optical path system
and since its mechanical system is stable, measuring the relative movement be-
tween two objects can resist the outside disturbings. :

The comparison experiment results for measuring the displacement with
the Abbe apparatus were given in this paper ‘The vibration of the sound fork
and the motion attitude of the ¢lectric motor were measured. In the paper the
practical measurement of the micro—vibration on board of the magnetic head
was cartied out .The experiment result has important significance to the re-
search and production of the disk drive.

The application in other fields were also given in the paper. Such as meas-
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uring the frequency—response of the sound amplifier and micro—vibration of -
the picture—stabilizer of the telescope. :

This measuring system has the discerning rate of 0. 05 4m in measuring the
tangential movement on the surface of the SOlld it has much improved com-
paring with the existing Laser Doppler velomtymcter (discerning rate is
104m—100um / ) so the system can be used in measuring mlcro—dlsplacement
and micro—velocity.

The method and device have made remarkable improvement than the ex-
isting method and device. at home and abroad. We have applied for a patent
for the system. The 7 06th research institute of the ministry of Ariation and
Aecronautics has determined to purchase the sample machine, Other units show
considerable interests in this apparatus. ' '

Song Yunfeng (Major: Optical Instrument)
‘ Directed by Liang Jinwen YinClunyong
Keywords Laser Doppler measurement;magnetic  head  attitude
~ measurement; relative movement rneasurement shift, velocity,
vibration measurement.
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