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Fig.5 Viscosity of glycerin and its jet velocity

(a) Water jet, nozzle-A, 70mm (b) Water jet, nozzle-G , 70mm

(c) Glycernin jet, nozze-A T0mm

(f) Glycerin jet, nozzle-A |, 220mm
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Fig.6 Photographs of water and glycerin jets
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(d) Water jet, nozzle-A, v;=1943m/s  100mm (e) Water jet, nozzle-G, v = 1823m/5,100mm  (f) Glycerin jet, nozzle-A, v;= 1533m/s, 100mm
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Fig.7 Damage tests of brass plates by the impact of the water and glycerin jets
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(3) Top view (water jet, nozde-A, v, =1943m/s) (b) Top view (glycerin jet, nozzle-A, v,=1533m/s) (c) Side view (glycerin jet, nozzle-A, v =1533m/s)
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Fig.8 Enlarged photographs of damaged brass plates
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(d) Water jet, 300mm

(a) Water jet, S0mm (b) Water jer, 100mm (c) Water jet, 200mm

(e) Glycerin jet, 50mm () Glycerin jet, 200mm (h) Gilycerin jet, 300mm
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Fig.9 Damage tests of brass plates at different stand-off distance

(a) Glyeenin jet , @, =99 v, =1533m/s) (b) Glycenin jot , ®,=90% ,v,=1795m/s) (c) Glycerin jet , @, =80% v, =1T7TTmv's)
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Fig. 10 Effect of volumetric density of glycerin on perforation

(a) Glycenin jet , ¢, =802 , 1 00mm (b) Glycenin jot , @,=00% , 100mm (¢) Glycenn jet , g, =999, 100mm
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(d) Glycerin jet , @,=80% ,100mm
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Fig.11 Damages tests of steel plates by the impact of glycerin jets
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Fig. 12 Enlarged photographs of damaged steel plates
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Perforation of metal plates under high-speed
and high-viscosity liquid jet impacts

SHI Hong-hui
(State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Glycerin jets of speed ranging from 1.5km/s to 2.0km/s were generated with a powder gun.
The jets were visualized with a photographic system with its exposure time set to 180ns. Perforation experi-
ments of 4mm brass plates and 3mm steel plates under glycerin and water jet impacts were conducted. The
jets with higher viscosity demonstrated better perforation capability. The perforation performance of the
glycerin jet depends on its volume density. At 90 %) volume density, the jet is the most effective in perfora-
tion.

Key words: fluid mechanics; perforation; high-speed liquid/solid impact; high-viscosity jet; glycerin vol-

ume density



