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Formulation design and perforation performance test of Ni/Al active system liner
LI Zheyu, LI Shangjie, LI Bihong, WEI Ling, WANG Hao, SU Hongbei

Xi'an Wuhua Juneng Blasting Equipment Co. , Lid. , Xi'an, Shanxi 710061, China

Abstract: In order to realize the joint effect of shaped charge for oil and gas well on the perforation performance of sandstone target and
the cleaning effect of perforation wall, a high-density Ni/Al reactive powder liner was designed. High tungsten powder liner without
active material and Ni/Al active powder liner are selected to spin and make shaped charge for ground penetrating steel target and
columnar sandstone target. The results show that the perforation diameter of Ni/Al active powder liner is increased by 16. 6% and the
perforation depth is decreased by 22. 2% compared with high tungsten liner under the condition of ground penetrating steel target; the
perforation diameter of Ni/Al active powder liner is increased by 20. 7% and the perforation depth is decreased by 10% compared with
high tungsten liner under the condition of ground simulated confining pressure. The results show that the Ni/Al active system liner can
significantly increase the perforation diameter, clean the perforation channel and effectively improve the conductivity of the perforation
channel.
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Ni + 3A1 — Ni,Al, (1)
Ni + NiAl, — Ni,Al, (2)
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2Ni + NiAl — Ni,Al (4)
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Table 1 The values of AG%(T) in reaction equation
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Table 2 Physical properties of metal powder for
active charge liner

at different temperatures R ik B S5 BB/ L EE /%
AN 550 C 750 °C 900 °C 1 000 °C ) Hek 20~25 99.9
(1) -144. 61 -138.50 — — Frky B3 6~15 99.9
(2) ~126.05  -123.24 — — B BRI 15~45 99.5
(3) -22.50 -21.71 -20.63  -20.17 ik IR 40~45 2.2
(4) -33.61 -32.80 -31.73 -31.27
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Fig.1 SEM picture of metal powder for active charge liner
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Fig.2 Real object of the liner
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Table 3 Test results of loading gun through steel target

in ground simulation

Brdlsy  FW/mm BEEALAE/mm SRALEAEF/ml

322.0 11.5x12.3 11.4

mAZIRE 327.0 11.9x12.5 12.0
320.0 12.0%x12. 4 12.3

4 {H 323.0 12.1 11.9
259.0 14.5x14.7 15.3

TEPEZ R 266.0 14.2x14.4 15.5
268. 0 14.1x14. 8 15.6

SEA4H 264.3 14.5 15.4
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Fig.3 Structure diagram of test device
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Table 4 Performance parameters of sandstone target

PEfE TLBRE/ % I/ (grem™) HUH R/ MPa
A 11.3~12.4 2.30~2.35 101.2~112.8
FHIME 11.8 2.33 107.6
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Table 5 Test results of two kinds of liner penetrating sandstone target under the condition of ground

simulated formation confining pressure

Ky ZEI/mm IS FLAZ/ mm SRS 5 RO
R 2 T ER 330 10. 4x10.9 A ARSI FLIE A AT Rk
PR E 300 13.2x13.7 TR, LI T, SR A Uk RN IR
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Fig.4 Design sketch of high tungsten powder liner
penetrating sandstone target channel
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Fig.5 Design sketch of active charge liner through
sandstone target channel
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