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Simulation and Experimental Research on Airflow Movement
Characteristics of Grinding Zone
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Abstract; Based on the research of airflow movement characteristics in the grinding zone,
FLUENT was used to build the finite element model to simulate and calculate pressure distribution
and velocity distribution on different working conditions. Combined with the grinding experiment,
influence factors of airflow movement on the integrity of the work piece surface were studied and
the simulation results were verified. The results indicated that airflow movement in the grinding
zone impedes the grinding fluid into the grinding zone. When the injection position of grinding
fluid was close to the area with the same direction of wheel rotation linear velocity and airflow
velocity, the surface quality of the work piece improved, the utilization rate of grinding fluid and
the green degree of grinding raised.
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Table 1  Simulation parameters
N WRAEEy  B/NAIBM,

it m-s”’ mm

1 20 1

2* 40 1

3* 20 0.1

4* 40 0.1

5* 20 0.05

6" 40 0.05

Hw=1.8x10"°Pa-s,p=1.2kg/m’.
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Fig. 1 The mesh grid generation of 3D grinding zone
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Fig. 2 Simulation experiment pressure chart
(a)—1"; (b)—3"; (¢)—5".
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Table 2 Maximum positive and negative pressure

values on the minimum gap Pa
-1
M,/mm v/(m-s™)

20 40
| 3 15
-9 -11
120 200
0-1 -50 - 100
350 700
0-05 -220 -380
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Fig. 3 Velocity vector picture of air

(a)—1"; (b)—3"; (c)—5".
T 3 AT 2 fe/NE B 1 mm N R4

RS AT A o S T X s 1) DX P A A
[ 2 £ 5 17 25 d5e /M AT B/ A 0. 1 mm (5, K

S AT RE AL foe /I ] Bt (HH B A [l 3
B i/ ME B 0. 05 mm i, A AH 24— 2
AN BEIE A foe /NI B, U9 [T AR I A
1.3 HEGRSH

L A o e T D {ELRE A 0 e 4 B2 A g
T, BEE i A8 5 A 22 18] d5e /) [ B A sk /1N i -
190 5 U 1 3 Bt D e 5 A B e/ ]
SUNITEN

NTHRE R (] AT LA« A PR I X PR T LK
FENTIN S — ST S TN
7 AR TT 1R SRR e Sd 5 Ty 1 AT,
DAL ] i) X5 T 2 i kR T, 23 AL sl B T
I SRR T5 1A B, D3 B S i [X..
[e 1] DX PR 2 SO SP- A Bl P 5 i R
(E AR 1 I X, AR T e A X i
ST XN A2 SR I3 B T 1] 2 e ) X4 1)
VTR RO B, BURT RN S e AP Xy LA
AT TR R R A L[] ) X A, A
BT IR HITRCIE AR HI X, DAt A 280/ s ) o A
VBB S D DR IR A5 .

2 FEHIRS S OB SR 5T

RGP EAE R, ol LU I ) X0z sk
SR PE HI A TEABICR = A2 R . TR, 76 07 A
FERIHERN b, SEAT B0 TS5, W0 ) XU
18 Sl PR T X0 T3 i e B A A S
e TERD RS L —E BT, A VR B 19
WS S e B PR RO e, il A T N L.
JRE [R) 17 XS5 9L A B W T 2 T T A
4 mm, A3 I 1] DX O 58 W B8 2 2 1 T
2510 mm. SCG R B AN 4 B, A4 X
T 58 BEPEAE bn 23, WF 5 W A3 2 2 oxk
B HBSS U A R TP i o B Ak P R R AL
FRUET HAR

W

TH

B4 IHFEETREE
Fig. 4 Experimental principle diagram
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Table 3 Parameters of grinding experiment
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Table 1 Experiment results
gty EHIT " R, R R
ey R Fhi o o
ol i
%7 L-min”! pm pm pm
M
1 2 X 3.1 19.1 18.3
P 7]
2 2 X 2.6 16.9 15.8
231 95
3 6 X 2.8 19.4 17.8
3 [
4 6 X 2.4 15.1 13.5
F.v=26m/s.
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