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Abstract

- A simple and effective analysis method is presented for gaining a complete transient temperatures on

the internal and external surfaces of a 40 mm gun tube subjected to a series of rapid firings. Two series of tem-
perature data for both Hs and As were measured by using two rapid response k-type surface thermocouples near
the firing origin and the muzzle. With other available temperature data, patterns of temperature variations of the
gun tube as a function of time variable were driven through complete evaluations of the data. It is found that
overall temperature gradients which increase exponentially toward saturation temperature, actually consist of a
series of linear temperature gradients corresponding to the firing sequences. Under the similar firing sequences,
patterns of temperature variations for both the surface temperatures near the chamber and those near the muzzle
were found to have linear temperature gradients with different values and the same response frequencies, i.e. they
had peaks and lows in temperatures at the same time. The resultant complete temperature data can be used as
the fundamental bases for analysis of thermoelastic properties of the materials such as thermal strian and stress,
and for the prediction of cannon tube life-time through calculation of wear rate.

Key words — gun barrel, wear, temperature of barrrel, temperature gradient, heat input.
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Fig. 1. Inserted thermocouple into the barrel near the
origin of rifling.

Fig. 2. Fixing devices of the thermocouples on the
surface of barrel (Left; near the origin of rifling, Right;
near the muzzle).
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Fig. 3. Temperature variation measured from the origin
of rifling and the surface of muzzle for H type
projectiles (192 rounds).
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Fig. 4. Measured temperatures on the surface of
chamber and the surface of muzzle (A type projectile,
24 rounds).
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Fig. 5. Measured temperatures on the surface of the
chamber and the surface of muzzle (B type projectile,
245 rounds).
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Fig. 6. Regression of the peak temperatures from
continuous firing (5 rounds) with H type projectile.
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Fig. 7. Regression of the peak temperatures from
continuous firing (3 rounds) with H type projectile.
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Fig. 8. Recovered temperature variations for H type
projectile (192 rounds).
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Fig. 9. Comparison of the temperature variations
between the H type projectile and the B type projectile
on the surface of the muzzle.
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Fig. 10. Measured temperatures on the surface of
chamber and the surface of muzzle (B type projectile).
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Fig. 11. Regression of the temperature rise on the
surface of chamber.
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Fig. 12. Regression of the temperature drop on the
surface of chamber.
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Fig. 13. The temperature difference between on the
surface and inside of the chamber (H type projectile,
192 rounds).

——T1 (Chamber}
B0 — e i
400 [——| AFREH k
0 [N N =—
N — =
< 300
%
8
200
180
100
=0
o
o 50 100 150 200 250 300 350 400 450

Time(s}

Fig. 14. The temperature difference between on the
surface and inside of the chamber (A type projectile, 24
rounds).
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