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SUBJECT: Effect of Surface Filler and Paint
on the Level Flight Performance of
the P-80A,

OFFICE _IS,!PE ...................................... di Contract or Order No.
SERIAL No. .. Tmzmta .......................... Expenditure Ovder No

A.  Furpose

1. To report the results of flight tests comducted to determine the
comparative level flight performance of a F-foA slrplane with sach of the
follewing surface finishes.

a. Unpainted .- The present production finish.

b.  Unpainted = With cracks and major surface irregularities
filled with putty. _

¢, Painted -~ The standard production finish for earlier
F-80A airplanes.

B. Data

1. These tests were Conducted by the Flight Test Division at the request
of the Chief, Aircraft Projects Section, Engineering Division. All tests were
flowm at Van Nuys, Califofmia, from 2 October to 25 October 1946 in fifteen
flights requiring sixteen hours and thirty minutes flying time. Maintenance,
painting, and thrust calibrations were performed by the Lockheed Aireraft
Corporation. Tests of a similar nature had been run by the Lockheed Aireraft

Corperation and were reperted in Lockhead Report No. 5341 dated 10 May 1945,

or, the tests run at that time ghowed only the difference between painted
and unpainted surfaces; slso, the wing of the sirplane used for those tests
Was hanid sade and gemerally of better contour than later product ion wings,

2. Ine airplane tested was the P-BOA-SLO, AAF No. LL=-ASL62, which was
delivered t¢ the Flight Test Division test crew at Van Nuys with the now
standard production uafilled and unrairted surface finish. After the first
seride of tests, the airplane was returned to the factory where the surface
s elesaned and where all eracks and mejor surface irregularities, except
theese around movable or detachable parts of the alrplane, were filled with
putty and sanded smooth. On completion of the second series of tests, the
airplane was again returned Lo the factory for the application of the former
standard production P=80A paint finish consisting of one coat of sine ehromate
priser, four voats of airfoll sarfacer sanded smooth, and thres coats of airfoil
lasquer enamel. The wing was not asrodynamicslly smooth or of true cont our
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with any of these finishes. MNumerous small waves and surface i
were apparent and this condition was even more noticeable in fli due t
the air loads and the relatively thin skin. The external configuration was
standard including six 50 caliber machine guns, wing tip racks, a single
streaniined antenna aft of the nose wheel doors and a single wire antenna
running from the pilet's canopy to the fin. Photographs of the airplane showing
the externmal configuration with each surface finish are included in Appendix III,

3+ Instrumentation was also standard ‘except that a calibrated sensitive
airspeed indicator, altimeter, sensitive tachometer, burner pressure gage,
and free air temperature gage were installed in place of the eorresponding
production instruments. A shielded free air temperature pick-up was installed
on the nose wheel door. All readings were recorded manually by the pilot.

L. Loading comsisted of full fuel, pilot and parachute, and 20% pounds
of ballast and loose equipment in the nose. The airplane was weighed before
and after sach change in surface finish and the corresponding gross weights
at Sake-off were determined to be:

a&. Take-off Welight - Unpainted = 11,745 1lbs.
b. Take-off Weight - With Filler = 11,760 1lbs.
¢. Take—off Weight - Fainted = 11,805 lbs.

The weight of filler was 15 pounds and the weight of the paint was
b5 pounds. The total gain in weight due to filler and paint was 60 pounds.

5+  The engine installed in this airplane was a J-33-A-17, Swrial No.

A<071991, and the average diameter of the tail pipe nozsle was 18.55 inches
with .25 inches difference between the maximum and minimum diameters. Oround
statie thrust calibrations were run before and after each series of tests
to determine the static thrst of the unit as installed in the airplane and to
show any decrease in thrust with engine time. The observed data from these
rens is tabulated in Appendix II. This data corrected to sea level standard
staospheric conditions is pletted in Figure L, Appendix I. The initial statie
thrust at 11,500 rpm was 3600 pounds. There was an initial decrease in thrust
of 90 pounds at this rpm in the first six hours of flying. This was followed

s loss in thrust of 50 pounds in the next five hours of flying.
b further decrease in thrust in the last six and one<half heurs
f fiying. There was no apperent change in thrust at engine speeds below
TPE .

6. No test airspesd system was installed for these flights. DBecause
standard installation (flush static holes) might be affected by the change
finish, it wus mecessary to calibrate the airspeed system duaring
of tests. The Flight Test Division pacer P-80A airplane was

Van Mays for this purpose. The airspeed calibrations ebtaimed are
ia Pigure 3, Appemdix 1. There was ne appreciable change in position
due to applying the filler but there was a change due to painting ever
statie orifices on the nose. This change amounted to a decrease in

ested airspeed readings of from one to one and one-half miles per hour,
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‘7. Stabilized speed vz rpm points were obtained in level gh
5,000 ft., 20,000 ft., and 3,4,000 ft. for each of the thres surface fini
Engine rpm's were selected so that the complete speed range of the P=80A )
would be covered at each altitude. Observed data from these tests is included
in Appendix II. The rpm's were then corrected for the effect of temperature,
weight, and change of thrust with engine time. Curves of rpm vs speed
u-ﬁ:ma speed ¢crrected for instrument error, position error, and compress-
1bility effoct = true speed x the square root of the density ratio) were then
plotted in Plgure 2. Curves of speed vs altitude at maximum power and eruising
power for sach of the three gurface finishes are plotted in Figure 1. The
effect of filler and paint on the level flight performance of this P-80A air-
plane has been susmarised in the following table:

Altitude _Surface Finiah
Unpainted Filled Painted
_ Ft. 10,200 1bg. 10,215 1bs. 10,260 1bs.
Maximum True Airspeed 5,000 526 533 536
st 11,500 RPM 20,000 521 528 530
3k, 000 504 505 505
e
Cruising True Alrspeed 5,000 L21 426 L29
at 10,400 RPX 20,000 L34 42 LLS
3,000 431 439 by

At speeds near those recommended for maximum rate of elimb, the
difference in true airspeed due to surface finish amounted to 11 mph at low
altitude and 19 uph at high altitude. This is equivalent to a change in rate
of cliad of appreximately 120 ft/min.

1. ‘The effect of filler and paint on the high speed of this P-80A
amounted to 10 mph TAS at low altitude but was negligible abeve

d G

2. The effect of filler and paint on the eruising speed of this P-A0A
was @ mph TAS at low altitude and 13 mph TAS at 34,000 ft.

3. PMlling the eracks and major surface irregularities had nearly as
much effect as filling and painting the surface.

k. Neither the putty nor the paint would stay on the airplane without
erasking and chipping.
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D. ions
1. Until such time as a filler and paint are developed that will adhere

to the airplane without cracking, chipping, or weathering, it is recommended

that no filler or paint be applied to the surface of P-B0 production airplanes.

o

Prepared by: Pﬂﬂ. F BIKLE
Enginur, P-rfnmnc- En;inuring Section

Approved by: fﬁ; S H. Sﬁl’LS!I :

ef, Performance Engineering Section

Y . Al -
Approved by: C M. Ml e
Chief, Test Engineering Sub-Divisien

Ll W

Approved by: m&m._agxm._u
Chief, Flight Test Division
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