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Abstract: On the basis of rheological behaviors of abrasive flow, the stress tensor was analyzed to ex-
plore the micro-cutting force of the Abrasive Flow Machining (AFW) process. It points out that the
abrasive flow precision machining is a combined machining method made by extrusion and micro re-
moval, and the micro-cutting force of the AFW is come from a combination of medium share force,
squeezing force and plowing force. The dynamics model was established and general change law of the
micro-cutting force in AFW processing were revealed quantitatively by changing processing conditions
and processing parameters, such as the pressure of contact region, removal amounts and surface
roughness. Finally, the shear force was simulated numerically by using the CFD module of COMSOL
multiphysics software. The experiment results show that the mold core is conductive to increasing the
micro-cutting force, the surface roughness R, of the solider (number four) has decreased from 2. 918
pm to 1. 027 pum and the removal is 0. 09 g after 15 processing cycles. The results demonstrate that the

removal is changed in the abrasive flow machining process, however, the removal action is quick
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weakened with the increase of the times of extrusion and the surface roughness is still improved.

Key words: abrasive flow; precision machining;cutting mechanism; stress tensor; extrusion process-

ing; micro removal
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Fig. 1 Schematic diagram of abrasive flow machining
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Fig. 2 Stress tensor of micro element
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Fig.3 Action schematic between abrasive and workpiece
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Fig. 4 Micro cutting model of spherical grains
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Tab.1 Performance parameters of abrasive media
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(b) Shear rates of abrasive medium with mold core of k 0. 4

43,500 §% 10
w0 203 5
20%50 -1 Q—o—10 20 ;
TN ;
10 / \ 25
<f \
0 K 2
‘l\ / 1.5
_10 \° e /
\ / 0
_ ; —
. 20 : f os

(o) k0.5 B0 18 A9 BT U0 R4 A

(c) Shear rates of abrasive medium with mold core of k 0.5

Shear rate/s™!

¥ 14631

(d) k0. 6 520 3 T8 19 B 1) 3 43 A
(d) Shear rates of abrasive medium with mold core of k 0. 6
[E3 IR = () 7] B W]

Fig. 5 Shear rates of abrasive medium
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