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Design of Flow Drilling Screw Tightening Device for Lightweight Car Body

WANG Kang WANG Zhiyong LIU Rongfang LV Tao
( College of Mechatronics Engineering Binzhou University Binzhou 256600 China)

Abstract: Flow drill screw ( FDS) is a new joining technology for lightweight car body. In order to promote the
application of FDS technology in lightweight car body a double motor driven flow drill screw tightening device was designed
and the structure design and analysis of the device were carried out the mechanical structure was modeled by SolidWorks
and the motion check and finite element analysis were also carried out. The results show that the designed mechanical
structure meets the requirements and the feasibility was verified by the motion check and finite element analysis. It is concluded

that the designed tightening device has laid an engineering foundation for the development of flow drill technology.
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Fig. 1 Schematic Diagram of Flow Drill Screw Tightening
Device
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Fig.2 Overall Structure of Driving Mechanism
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Fig. 3 Overall Structure of Down Press Mechanism
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Fig. 4 Hold-down Mechanism
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Fig.5 Anti Vibration Design
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1.5 Fig.6 Automatic Reset Mechanism of Clamping Piece
2.2
4 000 r/min I5S5Nem 30°
2 000 N . 7
o 1200 N

o

n;, =4 000 r/min

T,=15 N *m,
T, *n,
P_9.5577’7)C (1)
n P Me °
M 0.8
Ne
1. (1) P
7 853 W
7
DC72 V. Fig.7 Schematic Diagram of Clamping Piece Opening
7.9 kW. 4 200 r/min o 8
Fy=2000N SolidWorks Motion
v=0.01 m/s
n, =45 r/min. .
T, 9
F.,L
T, = — 2 °
P 6.28N, (2)
(1) 56. 4
W. AC220 V 3.1
60 W 50 r/min 51K60A-U IS5 N+ m

o



10 o

12
Fig. 12 Strain Nephogram of Tightening Transmission Rod
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Fig. 8 Diagram of Force on Clamping Piece 13

Fig. 13 Stress Diagram of Clamping Piece
9
Fig.9 Force Curve of Opening Displacement of Clamping
Piece
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Fig. 14 Strain Diagram of Clamping Piece
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Fig. 10 Grid Partition

3.2 SolidWorks Simulation
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Fig. 11 Tightening Transmission Rod Stress Nephogram
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Fig.7 Stress Analysis of Improved Oil Basin
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Fig. 6 Improved Lifter Oil Basin °
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