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Study on Exit Burrs in Group Holes of Nickel-based Superalloy
by Magnetic Abrasive Finishing
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Abstract: In order to solve the problem of difficult removal of the exit burrs of the nickel-based superalloy GH3128 group holes, an
experimental study on burr removal was carried out based on the magnetic abrasive finishing( MAF) process. The exit burrs after
drilling in the nickel-based superalloy GH3128 were classified, the removal mechanism of typical burr was analyzed based on the
MAF process, and a preliminary burr removal plan of the group holes for the grinding trajectory and shape of magnetic pole was
proposed. The experimental study of the group holes was carried out by use of magnetic abrasive, and the effects of spindle speed
and average abrasives size on the removal of exit burrs were analyzed. The results show that as the spindle speed is 1 500 r/min, the
average abrasives size is 250 wm, the feed rate is 2 mm/s, the filling amount of abrasives is 30 g, and the machining gap is 2 mm,
after 40 minutes of grinding, the average height of the exit burrs from the group holes decreased from the original 141 pm to
20.5 pm,and the average width of the exit burrs decreased from the original 350 wm to 163 pwm. According to the planning grinding
trajectory, machining the rectangular slot on the magnetic pole and optimizing the grinding parameters, the exit burrs in group holes
of the nickel-based superalloy GH3128 are well removed. The processing scheme provides a novel reference for the removal of exit
burrs in group holes.
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Fig. 1  Comparison of three forms of type II burr
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Fig. 4 Analysis of burr force state
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Fig. 5 Schematic of burr removal
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Table 1 Experimental conditions of magnetic

abrasive finishing

Parameters Value
Workpiece ([xbxh)/( mmXmmXmm ) GH3128 100x100x0. 8
Axial magnet ( Nd-Fe-B magnet) D/mm $50x25
Magnetic pole (Q235) Dy/mm $50x5
Slot size in magnetic pole ({Xd)/( mmXmm) 2%2
Spindle speed n,/(r+min~ ) 1000, 1500, 2 000
Average abrasives size d/pm 150, 250, 350
Filling amount of abrasives M/g 30
Feed rate f/ (mm-s™") 2
Machining gap H/mm 2
Acting time £/min 40
Grinding fluid Q/mL 3
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Table 2 Process parameters of magnetic abrasive finishing

Spindle

Average  Filling amount

Experiment speed abrasives of abrasives Feed raf
No. n/(remin”™")  size d/pum M/g J7(mm-s7)
1 1 000 250 30 2
2 1 500 350 30 2
3 1 500 250 30 2
4 1 500 150 30 2
5 2 000 250 30 2

5 4iR5Sr
5.1 KEREZMSH
511 Bt e fLO)H BRI R

MR 250 W R PR T Y A2 0 250 wm,
YRR E R 30 g, HELG BN 2 mm/s I, 734
AN TR R e SR AL Hh B i R BRI

Al AT B g L AR R 1AL 7 B B
TR ARG, B0 e BB A 2 2 e
2 000 r/min i, @R R 5 0 T DX I0R B 7 jE R

160

—a— Speedle speed 1 000 r/min
—e— Speedle speed 1 500 r/min
—a— Speedle speed 2 000 r/min

140

120

100

80

Burr height 4/ um

60

40

20

0 10 20 30 40
Acting time 7 / min

7 Al o 0) =6 ] e JEE A 5 )
Fig. 7 Effect of spendle speed on burr height
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Fig. 8 Effect of average abrasvies size on burr height
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Fig. 11  Topography of exit burr before grinding
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