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Development of the lithium battery-driven impact sampling drill and

complete accessories
YUE Yongdong, TAN Chunliang”, LU Qian, GUO Qiang, LIN Guangli
(Beijing Institute of Exploration Engineering, Beijing 100083, China)
Abstract: Impact sampling is an effective means to get high-quality, efficient, undisturbed and pollution-free sample
from unconsolidated formation in eco-geological survey. However, the common portable impact sampling drill is driven
by gasoline engine, which cannot somehow meet the development requirements of safe production and green
exploration. Therefore, a portable electric impact sampling drill driven by lithium battery and its complete accessories
were developed. The design and selection process of the electric hammer, the controller, the lithium battery power
source of the drill is introduced in detail together with the matching sampler and the hydraulic puller driven by the same
lithium battery. The sampling test of the drill has been carried out. Field results proved that the portable electric impact
sampling rig and its complete accessories are portable and reliable, and can get high quality samples from
unconsolidated formation within 5m safely and efficiently without carbon emissions, demonstrating a beneficial attempt
to implement green exploration and promote the electric upgrading of shallow drilling equipment.

Key words: lithium battery; impact sampling; portable drill; green exploration; eco-geological survey

0 315 LU, A 2 Hb R A O O R R 2 S M O R
ST A A RO R S R G RIRREY R S BB 5T, e b v )2 B R BURE 2 R 2 SO AR S M S
1652 5 25 45 BR800 B4, 545 4 Hb 5 JE A A BRI EE PR — . SR AR

s B3 :2022-02-28; & HHF:2022-04-20  DOI:10.12143/j.2tgc.2022.03.006

E TR - i [ Mo S5 A s 5T 2 0 M S 7 ) A A R EOR TR B AR E T (45 - DD20211345)

E—1EE KR, U DU, 1990 4F A, TR, A, DA 30 )22 Bl R 30 R % i i F 22 5 1o T A b o T 9 U X2 I Bt 29 5 R TR
442710173@qq.com.

BAEIEE RAF L, I DU, 1979 47 A, B iy T ARV, A0 , IS0 980 )2 Al 1 30 AR B 25 o B 0F 2 55 7 ) A AL 0 i 1 B X2 B 1% 29 54
T #%,bjtan1979@163.com

SIARE S KR IR SE 5, 45 A T F Sl ool SRR B L BCRC IR T (). 5598 TR, 2022,49(3) : 44-50.
YUE Yongdong, TAN Chunliang, LU Qian, et al. Development of the lithium battery-driven impact sampling drill and complete acces-
sories[ J]. Drilling Engineering, 2022,49(3) :44-50.



5549 555 34

KR 55 - 48 i v 3 oo JBORE il L e HCTC 5 T B T 45

SBURE O Al 2 003 VIO 38 B i 8 DR S AT 3
TR [ N AMIE T S B A W], bt Bl 2 HRORE J2: S B A
I 2 00 3 e A SR TG T Gt BURE AT 20T B, RERS
2 WL L S5l P e i S ) ot A R A B A ] )2 ) 4 f
KZ B PR B TC I XA B0 8 T ] 8
JEPIR s A VI, R A 2 75 g%, AT i L s 2 R
FHR S AESBE TR, SARRT,

68 485 o o JBORE B2 A R BRUDS RER ROR
3 7 (8, i T Ll bR XA X R A M X 7
VoA U ] A AR U )T o AR 485 5K
i BURE B 25 AN TR o AR ALK 2 b i S =0
P BILBE B e Bl 2 RE 0 BN TRl B s (H BE
Az 25 SO A B T TR R R, LA AL S 3 0 R Y
i URE B LA BB U b 1 22 4 AR 77 R A 2 (0 )
A R BEOR AR N AT AE 1 22 R A g, 2R
BLAE «

(1)Ll X AR X5 2K S0 P 45 AR 3k 23 g 5 4%

(2) fei T 8 M DXV L AF 7 D 3 0

(3)Z B R W A8 il I £ 7™ 4

(4) VML AR Y R A HE T M 7 3 2 2 X B0
BEFERAE N BN B R AR R IR

it 2 P P YL A R 2 MO 4R e LU
P AR S e A B ARl L 9 8l 0 B R T RE . A R BRI
T ALK Sl e o7 BORE B ML IS o T I A [, AR SC
PSR e b A S 3 0 8, AT 1 e 485 X vl v 8 o
o PORE B AL S S T, B ) A 25 4 o A R R
PRIURE SE I 8" T2

1 M2

i 48 X vl 2y o BRORE B AL 38 Ao TC K ik Al i S
IRV 3R P S )2 BURE | 6] 8 AR 2 b 5 O A xR 2
7 PR BB % R RO 5 O o Y R VR R R K
A R BT B I O A S A5 485 2l o BORE B AL 1Y
FAR S H, B 8 B LA 3 BURE B R R B8 5 m LR
40 mm K fh AR 25 mm.

FL 3 ol BRORE B ML B e 22 T L 1% A AR 4 T e
AT 43 A R Rl Bl R B b g HBORE 2% MR R
PR AR (D) o PR IEE 5 B PR A B4
SRR Y SR A5 R B LA T R L AR R
PR B

it S A 5 7 3R

| Wi B AL B A A

!
%M&mgzﬂm%mﬁﬂgimﬁﬁﬂ|
[

v ' '

wots ]| s | meen | ema

HUPLEE 2% Eiﬁ“‘:EEHL ikiyilk
| |

1 & ISR VLA B R R 2 E

Fig.1 Technical roadmap for development of the

electric impact sampling drill
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Fig.2 Structure of the impact single tube sampler
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Table 1 Main specifications of the impact single tube sampler
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Fig.3 Force analysis of the impact sampler
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Fig.4 Structure of the electric hammer
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Table 2 Main specifications of the electric hammer
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Fig.5 Power and control units of the portable

electric impact sampling drill
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Table 3 Main parameters of the lithium battery
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Fig.6 Hydraulic principle of the puller
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Fig.7 Structure of the hydraulic power unit

driven by lithium battery
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Table 4 Main parameters of the lithium battery
hydraulic puller
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Fig.8 Structure of the clamping device
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Fig.9 Sampling test site of the electric impact

sampling drill
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