Field Strength for Partial Erasure of Magnetic Tape
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The question has been raised: “What field strength is
required to erase a tape partially?’.

| cannot find a definitive answer in the literature, and
most of the papers at all related gve data in terms of the
current in an unknown head or solenoid. Therefore the
foll owing represent the best speaulations and interpolations.

1. Daniel and Eldridge [1] say (pg 106) “A field of at least
4 KA/m is required to prodwce a noticeable dfed on
conventional media, and a field in excessof 20 kKA/m may
be required to cause a substantial degree of erasure. A
small, aternating field of about 1.6 kA/m may, however,
promote short-wavelength demagnetization.” (Tape
coercivity is 20- to 25 kKA/m. Earth's fidld is40 A/m. H in
oersteds times 80 correspondsto H in A/m.)

2. From M-H loaps [2], the first sign of remanent flux
appears when the fidd strength isabout 8 kA/m (Figs 1 and
2). From Preisach diagrams [3, Fig €] [4, Figs 3a and 44],
the field strength for the distribution function to be 10 % of
the maximum value is about 10 kA/m.

3. From erasure graphs [5], and calculations of the fields
deep in the gap of the heads (from given head parameters),
it appears from (Fig 8) that the first sign of erasure of a
180 um wavelength occurs when the pesk field deg in the
gap of the head is about 10 KA/m. This ssme field (Fig 7)
produces 10 B of erasure at a 20 um wavelength. Thisis
apparently because the field from the gap is non-uniform,
being greatest at the face of the head, corresponding to the
surface of the tape--where all of the usable flux is recorded.
References [6] and [7] show that a uniform field produced
by a solenoid gves smilar effeds at long and short
wavelengths, whereas [5] shows a large wavelength effed
with a head. [6] shows the same dfed.

Report [8] shows that the easing field which first shows
sensible erasure at short wavelengths is about 40 % of that
for long wavelengths, or an estimated 4 kA/m.

FIELD STRENGTH MEASUREMENT

A simple method of measuring a uniform ac field with a
search coil and an ac voltmeter is described in IEC
Standard 602681 [9], Sec 12.2 and Fig. 4. The il hasan
inside diameter of 20 mm, an outside diameter of 33 mm,
and awidth of 16.5 mm. It is wound with 130 um diameter
enameled copper wire. For measuring a 50 Hz field, use
4500turns on the ail; for measuring a 60 Hz field, use
3750turns.

The sengitivity is. 1 A/m field strength produces an emf
from the wil of 1 mV. (The voltage is proportional to bah
the magnetic fied strength and the frequency.)

For uniform dc fields, comparatively inexpensive
magnetometers ("gaussmeters') are available from R.B.
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CONCLUSIONS

1. A fidd greater than 10 kA/m is certainly going to cause
noticeable easure.

2. A uniform field lessthan 5 kA/m (63 Oe) seems unlikely
to cause noticeable easure at any wavel ength.

3. A field from a short-gapped head should be lessthan 2-
to 4 kA/m (25- to 50 Oe) to asaure no noticeable gasure at
any wavelength.

4. The data that | extrapolate agrees well with Daniel and
Eldridge's estimates.
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