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Fig.1 Numerical simulation program input interface
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Fig.3 Influence of the mass on the output performance of hammer
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Fig.4 Influence of the orifice diameter on the output performance of hammer
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Fig.5 Influence of the valve stroke on the output performance of hammer
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Fig.7 Influence of upper and lower area difference on the output performance of hammer
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Table 1 Orthogonal test scheme and numerical simulation results
. A% Z=H o il BEEFIE s BE/
’ R R /kg WWRALERE/mm HRATE/mm o ABATRE/mm ERZE/cm? 3 /] /% #/Hz  MPa
1 12 5.2 12 3 18.08 1 9.53 6.68 12.72 0.99
2 12 5.4 15 4 19.19 2 8.95 5.35 10.02 0.91
3 12 5.6 18 5 20.22 3 8.75 4.58 8.12 0.84
4 12 o. 21 6 21.20 4 8.88 4.11 6.69 0.79
S 12 6 24 7 22.10 ) 9.30 3.84 5.57 0.73
6 14 5.2 15 5 21.20 5 4.94 2.79 10.24 0.99
7 14 5.4 18 6 22.10 1 5.14 2.55 8.34 0.91
8 14 5.6 21 7 18.08 2 9.35 3.52 5.32 0.77
9 14 5.8 24 3 19.19 3 25.00 9.49 5.13 0.74
10 14 6 12 4 20.22 4 21.63 11.98 7.34 0.72
11 16 5.2 18 7 19.19 4 4.52 1.93 7.21 0.92
12 16 5.4 21 3 20.22 ) 19.82 8.68 7.10 0.88
13 16 5.6 24 4 21.20 1 19.78 7.64 5.77 0.81
14 16 5.8 12 5 22.10 2 17.19 9.55 8.05 0.79
15 16 6 15 6 18.08 3 23.08 6.97 3.42 0.62
16 18 5.2 21 4 22.10 3 13.45 5.75 7.60 0.97
17 18 5.4 24 5 18.08 4 18.11 5.74 4.67 0.80
18 18 5.6 12 6 19.19 ) 16.05 7.24 6.37 0.77
19 18 5.8 15 7 20.22 1 17.83 6.58 4.77 0.71
20 18 6 18 3 21.20 2 37.22 13.06 4.29 0.67
21 20 5.2 24 6 20.22 2 11.40 3.78 5.49 0.90
22 20 5.4 12 7 21.20 3 10.43 4.89 7.38 0.84
23 20 5.6 15 3 22.10 4 29.79 13.88 7.03 0.82
24 20 5.8 18 4 18.08 ) 35.10 7.9 2.55 0.62
25 20 6 21 5 19.19 1 37.04 5.63 1.56 0.56
R2 UMmEDARUBEHNAEDH AT R 22 =0 BRIAT AR L G H T AL B AR L o ST o R

Table 2 Variance analysis for the optimization objective of
impact energy
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D.H 17 % 612.05 4 153.01 7518 Fo1(4.4)=15.98
E.ifi Bl 2% 58.54 4 14.63 7.19
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Table 3 Summary table of mean of various factors for the optimization objective of impact energy

iERE kg EBTE/mm HH1T#/mm ERZE/cm? FRAERE/mm
KEE EHE KEE EE KEE EHE KEE EiE KEE EHE
12 9.08 12 14.96 3 24.27 18.08 19.03 5.2 8.76
14 13.21 15 16.92 4 19.78 19.19 18.31 5.4 12.49
16 16.87 18 18.14 5 17.20 20.22 15.88 5.6 16.74
18 20.53 21 17.71 6 12.91 21.22 16.25 5.8 20.80
20 24.75 24 16.72 7 10.28 22.10 14.97 6.0 25.65

4 DLRE 5 A AN A0 H AR I R R 7 1% 3t
B A TR A 2 i 22 05 F1 VLA K F {8 57
T 225 Hr RN 4 iR AT R B R
x4 URENRAERARUBEENFTESN
Table 4 Variance analysis with energy utilization as the op-

timization goal
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Table 5 Summary table of mean of various factors with energy utilization as the optimization goal
MiERE / kg & 1T /mm HH1T#E/mm ERE/cm’ TR EE/mm
KEE EHE KEE EHE KEE TEHE KEE THE KEE TEHE
12 4.91 12 8.07 3 10.35 18.08 6.16 5.2 4.18
14 6.06 15 7.11 4 7.72 19.19 5.92 5.4 5.44
16 6.95 18 6.00 5 5.65 20.22 7.12 5.6 7.37
18 7.67 21 5.53 6 4.93 21.22 6.49 5.8 7.52
20 7.22 24 6.10 7 4.15 22.10 7.11 6.0 8.29
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Numerical Simulation Analysis and Research of Regularity Between
Structure Parameters and Output Performance in Differential
Double-Acting Hydraulic Hammer

*la,1b

Ye Xiaoping'™', Li Bo?, Liu Xiaoyang®, Pei Wengqi'®'", Duan Longchen

la,1b

(la.Engineering Research Center of Rock-Soil &. Excavation and Protection of Ministry of Education;
1b.Faculty of Engineering ,China University of Geosciences(Wuhan), Wuhan 430074, China;
2.CNNC Beijing Research Institute of Uranium Geology., Beijing 100029, China)

Abstract: In order to improve the output performance of differential double-acting hydraulic hammer , this
paper studies the influence regularity of structure parameters, including mass of hammer, orifice diame-
ter, valve stroke, free stroke and the area difference to output performance, by using numerical simulation
program established by MATLAB GUI program. The results have a certain effect on the optimal design of
hydraulic hammer and improving output performance.

Key words: hydraulic hammer; structural parameter; output performance; regularity
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Characteristics of Primary Geochemical Halos and Deep
Prospecting Target Delineation, Guoluolongwa Gold

Deposit, East Kunlun Orogenic Belt

Chen Junlin', Fu Lebing',Zhao Jiangnan', Tang Yang',Zhao Xu',Liu Yan',Xie Zhiyong®,Qi Yueqing®

(1.Faculty of Earth Resources,China University of Geosciences(Wuhan), Wuhan 430074, China;
2.Qinghai Bureau of Nonferrous Metals Geology and Mineral Exploration, Xining 810007, China)

Abstract: Guoluolongwa gold deposit is a large gold deposit and is controlled by a fault, which is located in
the East Kunlun Mountains in Qinghai Province. For guiding the exploration project in its deep area, we
studied the primary halo zoning characteristics of the No. I , No.IV, No. V. No. V[ of the ore deposits.
Considering element concentration zoning characteristics and combined with statistics of the factor analysis
of the No.0 line, No.63 line, and No.125 line in the mining area, we obtained that:the supra-ore halo is
Pb-Ag-As;sub-ore halo is Mn-Sn-Mo; near-ore halo is Au-Zn. By adopting Grigorian calculation methods
of axial zoning, we can obtain the order of axial primary halo zoning of No.0 line, No.63 line, and No.125
line, represented as; Pb-Cr-Bi-Ag-As-Hg-Ni-W-Ti-Cu-Co-Mn-Sn-Sb-Zn-Au-Mo, Ag-Au-Zn-Ni-Sb-Co-Cr-
Pb-Sn-W-As-Ti-Cu-Hg-Mn-Bi-Mo, Bi-Pb-Ag-Au-Cu-W-As-Sb-Ni-Hg-Mn-Cr-Co-Sn-Zn-Mo-Ti. According
to axial primary halo zoning characteristics and the trend of transition from falling to rising between the su-
pra-ore halo and sub-ore halo, we summarized a superimposed primary halo model of the deposit. In com-
bination with the information of exploration profiles, geology, and EH4, we finally choose three prospec-
ting target regions in the deep area.

Key words: Gold deposit; primary halo; superposition model; target delineation; Guoluolongwa



