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Fig. 1  Schematic diagram of coring drilling tool assembly
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Fig.2  Dislocation from connecting thread
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Table 1 Summary table for thread of coring drilling tool
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Fig.3  Anti-loosening method of conventional thread

2.2 B BLAELBRA IR

BT U B G M IRk, LA R BTAA T U A
EH. HETBUSH A P A S M EHEL 2 [AIM16.8 %
0.7SLHSRSUR ] T B IBifs 77 20, e Hg 8y
FUE T 2R, WR2FTN . fER S A A
B, RSk BT REIA B8R i B2 A T-500~700 °CP, - fir DA
SLANE T 2 18] BRSO RE K IR B B AR 1 I
2.3 ARG RA R IR

5 [ it o0 7 2 W AE BIF 50 S0 R SO e L B AN S 46
BRI R B (3 A b, R OB RE A, R
SRS R AR B B 51, B A T, X
SEVSRERR BB . i AR BB 3 B R A N MR R
FIGIN—N 3000 A, Higte Sight FSJE, EeF
TE30°RHE B R FE R, THl— IR e e, K d
WE ST IR Bz 1) O N foh SO AR T B A, T BR T AR TR )
B, 4R, FAA R RS TORIE, B ing
B, ARSI, 300 RN R ST AR 7T,
P T EERE D), YRR T FBiAE

AN, s ZERR S R 30°RH T A IS REE K 1



2 SRS il AR SR KA B BB A R (1 B 5 177
FT2 USRS RARGUREHAEN R R
Table2 Assembly torque and anti-loosening method for thread of coring drilling tool
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Fig. 4  Force diagram of DTFLOCK thread and conventional thread
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Table3 Summary table for thread of contrast experiment
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Fig. 5 Experiment table for torque test
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Fig. 6 Comparison for tightening/loosening torque of DTFLOCK thread

and conventional thread
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Table 4 Loosen torque test in fixed torque
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Table 5 Experimental procedure of staggered phase of exceed torque
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Table 6 Test table of angle relative value under additional torque
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Fig. 7  Bed test for vibration
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Fig.8 Comparison for loosening torque with vibration after 5 minutes
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Application Research of DTFLOCK Thread in Anti-Loosing Connection of
Drilling Tool

MA Chao', LIN Chen’, ZHAO Zeng’, QIAN Cheng', YIN Shen’, PAN Qiuyue', JIANG Shengyuan'

(1. State Key Laboratory for Robotics and System, Harbin Institute of Technology, Harbin 150080, China;
2. Harbin Polytechnic University, Harbin 150080, China;
3. Beijing Spacecraft Manufacturing Factory, Beijing 100190, China)

Abstract: In the sample drilling task of China's lunar exploration project, the reliability of drilling machines influences its
function directly, and can even lead toa success or failure of the sampling task. By analyzing the mechanical properties and high and
low temperature environment of drilling tools in the whole life cycle, this paper identifies the failure mode of the drill string,
summarizes the anti-loosing method of conventional thread and proposes an anti-loosing scheme of DTFLOCK thread structure,
which was compared with standard thread by experiment. The new anti-loosing method provides reference for the design of
connection structure of the drilling tool for the engineering departments.

Key words: lunar surface sampling; drill connecting thread; DTFLOCK thread
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Lateral Predictive Guidance for Mars Atmospheric Entry

LONG Jiateng"*", GAO Ai"*’, CUI Pingyuan"*"

(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Key Laboratory of Autonomous Navigation and Control for Deep Space Exploration, Ministry of Industry and Information Technology, Beijing
100081, China;
3. Key Laboratory of Dynamics and Control of Flight Vehicle, Ministry of Education, Beijing 100081, China)

Abstract: The state-of-the-art Mars atmospheric entry predictive guidance method focuses on dealing with the longitudinal
motion, while the lateral motion is always regulated by the error threshold with bank angle reversal. Such lateral logic strictly limits
the lateral motion. In view of this problem, a lateral predictive guidance method for Mars atmospheric entry is put forward, in
which the guidance command is generated on board according to the constraints of lateral motion without planning the error
threshold. Such a method can avoid the problem of reversing frequently in the method of planning relevant threshold. Numerical
simulation illustrates that the lateral predictive guidance method can satisfy the position accuracy of parachute deployment. At the
same time, it can also achieve the design flexibility of entry trajectory lateral motion.

Key words: Mars atmospheric entry; predictive guidance; lateral motion
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