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Figure 1. Surface of Inside of Chrome Plated . 257 cal Gun Barrel
Near Cartridge Seat (cut at slight angle to longitudinal
axis), After 1200 Rounds - 12, 7x

Figure 2. Cross Section of Inside of Unplated . 30 cal Gun Barrel
Near Cartridge Seat, After 500 Rounds - Transversal,
100x



Figure 3. Cross Section of Inside of Unplated . 30 cal Gun Barrel
Near Cartridge Seat, After 500 Rounds - Longitudinal,
500x

Figure 4. Cross Section of Inside of Chrome Plated . 257 cal Gun
Barrel Near Cartridge Seat, After 1200 Rounds -
Transversal, 100x
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Figure 5. Cross Section of Inside of Chrome Plated . 257 cal

Gun Barrel near Cartridge Scat, After 1200 Rounds -
Longitudinal, 500x

Hardness, Hard Layer 946 68
Hardness, 4140 Steel 297

Figure 6. Cross Section of Chrome Plated . 257 cal Gun Barrel
Near Muzzle, After 1200 Rounds - Longitudinal, 500x





















Gun Barrel Plating System with Moving Nozzle

Figure 7.
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Figure 9. Tube Specimen of 5/16 in. 4130 Steel on
Specimen Holder

. 22 Swift Cartridge to
Mask Chamber Area
(Button Cut off)

T
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Figure 10. .22 Cal Gun Barrel with Threads for Gas
Fittings or Universal Receiver
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Figure 11. Universal Receiver and Winchester 70 Action on . 220
Swift Gun Barrel Blanks

Figure 12. Honing Tool for Tungsten Plated . 220 Cal Gun Barrel
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Figure 13. Transverse Cross Section of . 220 Swift Gun Barrel

Bore Plated with 0,002 in. of Tungsten Before Hon-
ing (100x)

‘;!i' : l;lat'
=, s Tungsten Plating
3 «gw. FE

Fee"

Figure 14. Transverse Cross Section with Microhardness Indentations
Under 500g Load (200x) (Before Honing)

Diamond Pyramid Hardness Rockwell C. Hardness
Tungsten

458 46.0
4150 Steel 266

25.5
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Figure 15.

Figure 16.

Tungsten Plating
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Transverse Cross Section with Microhardness Indenta-
tions under 500g, 1000g, 2000g Load on Interface to

Show Quality of Bond Between Tungsten and Steel (200x)
(Before Honing)

4150 Steel Substrate
4 "

Transverse Cross Section Showing Interface Between
Tungsten and Steel at 1000x
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Figure 17. Electron Scanning Micrograph of the Surface of Vapor
Phase Plated Tungsten. Distance Between Tips and
Bases of Pyramids Approx. 0.0002 in. (600x)
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Electron Micrograph of Two Stage Replica with Shadowcast

Figure 18.
Showing Interface Between Tungsten and 4150 Steel (12, 500x)
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Figure 19. Electron Microprobe Scan of Iron vs Tungsten
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Figure 25. Photograph of Flying . 220 Swift Projectile

Figure 26. Pressure/Time Oscillogram Recorded by Kistler Gauge
on Tungsten-Plated . 220 Swift Barrel During Test Firing.
Shot #5, Maximum Pressure 57,000 psi, Muzzle Velocity
3802 ft/sec, 48-grain Projectile
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Figure 27.

Instrumented Single-Shot Test Fixture
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