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Abstract; In order to study the effects of different specimen shapes on the friction hydro-pillar
processing ( FHPP) forming of aluminum alloys, 7075 aluminum alloy was selected as the
experimental object, and the ABAQUS finite element software was used. The numerical
simulation of the complex thermo-mechanical coupling process of FHPP was simplified to a two-
dimensional axisymmetric model and analyzed with FRIC subroutine and grid remeshing
technique. By comparing the temperature cloud, deformation and stress distribution, the results
showed that the shape of the specimen can affect the forming of welding defects and the defect
size, the shape of the welding hole has a greater impact on the welding defect than the shape of
welding rod and the fillet can be very good to prevent the forming of welding defects, the
rectangular weld hole has the largest effect on hindering the fluidity for plastic metals, the chamfer
weld hole has a second influence, and the fillet weld hole has the least influence which leads to
better welding quality.

Key words: FHPP ( friction hydro-pillar processing ) ; specimen shape; thermo-mechanical
coupling; 7075 aluminum alloy; welding defect
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Fig. 1 Different stud and hole configurations
(a)—idfh A; (b)—i&fF B; (¢)—iikfF C;
(d)—ifF D; (e)—idfFE.

F1 7075 REEMUZAER (RESNH)
Table 1 Chemical components of 7075 aluminum
alloy (mass fraction) %

c

c

Al Si Fe Cu Mn Mg Cr Zn

88.87 0.4 0.5 1.6 0.3 25 023 5.6

R2 MHBHFMERE

Table 2 Mechanical properties of materials

6/°C 20 100 150 200 300 400 500
JPERE/GPa 71.0 65.2 60.6 56.2 37.9 31.5 25.0

R3 MRBRMERE

Table 3 Thermal physical properties of materials

0 SRR A
T Wem "K' J-kg K™
20 114. 8 835.4
100 128. 4 897.0
150 135.7 916.3
200 142.2 974.0
300 152.7 1012.5
400 160. 8 1128.0
500 166.7 1205.0
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Fig. 2 Finite element division and constraint conditions
of the simulation model
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Fig. 3 Forming process of FHPP
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Fig. 4 Simulated results of models A C
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Fig. 5 Temperature distribution and stress distribution
along the bottom of rods of model B
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Fig. 6 Simulated results of models D and E

(a) —RMHER D; (b) —iR R E.

460
(a)
420

2
S 3801

340

(b)
40

o/MPa

20

10

0 1 2 3 4 5 6 71 8
X/mm

7 BEDREBKRNMERERE NS
Fig. 7 Temperature distribution and stress distribution
along the bottom of rods of model D
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