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Fig. 1 The principle diagram of the power head gearbox
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Fig. 2 The power transmission path graph of gearbox
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Fig. 3 The 3D diagram of the power head gearbox
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Fig. 4 The grid diagram of the gearbox
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Tab. 2 The load of gearbox on the first gear working force pulling

il X HJra/N - Y #irm/N o Z e /N
— i F Sl AL 2 479 0 28 334
— Al T R AL 46 0 528
A AL -18 013 0 5430
TR RhRAL -20 220 0 4371
i il _E R AL 18 022 0 -13 581
iy R R L 19 635 0 -14 796
AR B IR 0 54 000 0
FER N AR 0 54 000 0
B: Static Structural (ANSYS) F @ /:' ‘qg?@
Static Structural | 12
TmerLs f

2012/4/19 20:10

[B] Force: 54 000N

[BJ Force 2:54 000N
[B] Bearing Load: 28 452N
[B] Bearing Load 2:530.N

[B Bearing Load 3:18 814 N
[ Bearing Load 4: 20 687 N
[ Bearing Load 5: 22 566 N
[ Bearing Load 6: 24 586 N

AS —HIRAREE BRI ZET LA
Fig. 5 Distribution map of gearbox on the first gear working
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Fig. 6 The boundary constraint of gearbox

12

0023632 Max
0.021 344
0.020 256
0.016 568
0.016 88
0015 192

0013 504
0.011 816
0010128
0.008 4402
1

0 Min

BT —#dt Tt ATBEEE
Fig. 7 The deformation displacement diagram on the first

gear working
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Fg. 8 The stress distribution diagram on the first gear working
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Fig. 9 The deformation displacement diagram on the first

gear working force pulling
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Fig. 10 The stress distribution diagram on the first gear

working force pulling
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Tab. 3 To define the design variable parameters
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Tab. 5 The multi — objective optimization results on the minimum deformation and quality
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Optimization design of power head gearbox for YDX - 1200L core drill

WANG Jia —wei', JIANG Jin — guo' , HUANG Xiao — lin® , CHEN Ze - Ping’
(1. Faculty of Mechanical & Electronic Information, China University of Geosciences, Wuhan 430074 , China;
2. Institute of Exploration Technology CAGS, Chengdu 611734, China;

3. Chongqing Design and Research Institute of CCTEG, Chongqing 400039 , China)

Abstract ; Power head is one of the key parts of force transmissibility in core drilling process, its performance
affects engineering quality and efficiency of the drilling. According to market requirements, torsion increasing
design of power head for the YDX - 1200L core drill was introduced. The finite element analysis approach was
adopted to simulate the gear case when it was in the first gear with maximum load. On this basis, the thickness of
the side wall and fixed dragging plate were chosen as design variables, and multi — objective optimization was used
based on ANSYS Workbench, the weight of box body was reduced under the condition of meeting the stress. It
provided the theory references for the design of gearbox and the study method would also be a reference for the
design of other kinds of case.

Key words: torsion increasing design; ANSYS Workbench; finite element analysis; multi -

objective optimization
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