P IEE ¥IL-¥ ¥ 9 R 112.05
JOURNAL OF C.C.I.T., VOL. 52, NO. 1, MAY, 2023

2B 8 p ERms L2188 %
CEEE P F R A2g )
8> & 4, .Jgi,{h‘;sf;[‘mf?-?f 2

74 %

2 URGE R BB AR R By T AN ERRS T PR K
i E Bl B ﬁi%ﬁ —Izﬁ“\ PG e AP - TR RE o SN 2 F R
R o HE R A K AP 'iﬁ‘?vﬁiiﬁﬁﬁ% EH-HARYRS EFEP s\ﬂ%"fn‘%r’
M2 B R ERERE o REWE L FA Wﬁisﬁﬁmﬁﬁmﬁfwvo,
TEAM2MREZE IR EZ VR BEMEET > R2 IR 0 21002 WF U] T
Tl oo

Matir : 28 REK > B

An Improved Smoothing Method for Black Powder Closed
Bomb Burning Rate Data Reduction

Yu-Lin Fang!, Chao-Yu Hung?, Yi-Wei Chen?, and Chia-Chi Chao?"

! Department of Aeronautics and Astronautics, ROC Air Force Academy
2 Department of Mechanical Engineering, ROC Military Academy
3 Department of Applied Foreign Languages, ROC Air Force Institute of Technology

ABSTRACT

Closed bomb data reduction programs traditionally use a fixed method, which means that a
smoothing interval of a fixed number of pressure points is chosen and used over the entire pressure
range. This paper describes a variable smoothing method which was developed to compute closed
bomb burning rates. For the variable smoothing method, the smoothing interval is gradually decreased
as the pressure increase. The data can be smoothed to within one point of the slivering pressure
without any inaccuracies resulting from using data in that region. The variable smoothing method was
used for computing burning rates for black powder and was found to be preferable over the fixed
smoothing method because accurate burning rates could be obtained to much higher pressures. Also in
this paper, a smoothing routine with a second-degree polynomial fit is compared to a routine with a
third-degree polynomial fit. The smoothing interval of the second-degree polynomial was smaller than
that of the third-degree polynomial for a smooth pressure-time curve.
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