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Influence of abrasive concentration on processing quality

of abrasive flow in mesoscopic scale
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(1. College of Mechanical and Electric Engineering, Changchun University of Science and Technology, Changchun
130022, China; 2. College of Mechanical Science and Engineering, Jilin Universty, Changchun 130022, China)

Abstract: Simulation analysis and experiments are performed to investigate the influence of the
concentration of abrasive particles on the processing quality of abrasive flow in mesoscopic scale. Both
analysis and experimental results show that with the increase in abrasive concentration, the dynamic
pressure and turbulent kinetic energy increase, and the grinding effect is enhanced. The shapes of
grinded workpieces are measured by zoom non-contact 3D measurement and scanned by SEM, and the
results are similar to that of simulation. In other words, with the increase in abrasive concentration,
the workpiece roughness decreases, the hole quality and workpiece performance are improved, the
workpiece surface quality is enhanced.
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Table 1 Distribution of dynamic pressure of nozzle

under different abrasive concentration
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8 0.51 1. 50 2.08 3.12 4. 67
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Table 2 Distribution of turbulent kinetic energy of

nozzle under different abrasive concentration
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Fig. 4 Density field of different abrasive density
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Table 3 Distribution of density field of nozzle under

different abrasive density

i HEEY/ (kg m °)
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Table 4 Detection results of surface roughness pm
B BEfRol# MEfRo2# BEMR03E BEfRo4#

1. 986 0. 882 0.813 0.724 0. 646

B2 4 W] 0, JE 4 i 3% TR RE B2 Ol 1. 986
pm, 2t BEORLSUIN TR B 01 & FE 02 2 (K
035 FEAF 04 £ 1 2 10 AH B 32 /28 7 B ARG 3L
WL REPE 04 # 1 TaDRLRE B (E A 2 0. 646 pm, X
2 W 2 Rk vk 3 ) 1 R, T v LR 5B
Wl /) o 5 P R G N KA LA B A R — 3. AE
X E A 5 00 A 1 L Al R R 4 R
XoF % 1T W /N FL 9L T S A8 AL B 2 1B S AT AR
W25 R mE 6 FiR.

MIEL 6 W] LA L FEAE 01 # B9 38 AL % Y
JABARE , BRI 2 FEAF 02 2 128 AL AL I T
BB AT B A VR B AR 03 # Y Y JH
B THOCH MREEE 04 # 1938 L ALAL B E 4
T2 B I AR o g Wl B /N AL P 2R T S5
F 7 Fiw,

5 0EE IR

{
{

(dyFEf044

5 MAHGHZHERKENER
Fig. 5 3D detection results of four groups



%47 %

L TR
o2

o (@REFR04E
@REfrOsE 7 BEEANILAREERRN T NERERR
6 RHETNIALAMEEE Fig.7 Surface morphology of inner surface of

Fig.6 SEM sample cross hole abrasive flow inside nozzle orifice



% 3

FARME  FF LR LT AR L AT B AR e TR W # R

o 843 -

8 3 UL PR R AT I T ) I ) L TP
ST o I A R v R )8 R T AP LR B
AU/ /N FLJBCRE | TP P R 3 T o AT 3
Tt

345 B

(L) 3 3 08 [T 948 TP A B R o 1 8 ity 8 PN 3
T A B HEAT 05 LA B AT A 0 RUEE 5 R
JE e Aol SR R B S A T SR — 3 BB % R
VI B3 O B I ROR B 5

(2) B 76 VS Rk Ve B 1) 485 K, 206 JE5 R JE DA B il i
T FE 2 [ s R 2 3 A 1) Bl TR T B/ o 2 B R
LI 2 28 XALAL Bl T H /N AR K5 8T A T A
14 it 3t 21 Al fee K B S TF GRS  7E HEA 3 T B
vt 5} o i 30 20 BB 18 B 8 /N 5 /N L 38 S A i i 3 g
BT 1 /N AL B AR X /)N FLRE THT S ) A0
it 78 20 A8 T U /) 5 W7k A A ) %% B LR
B A R I 0 B AT L TE T E ALY A2
SUAb A i B A FE AR /N

(3) 38 2 Xof 31 9% 9 A B oz 3 2 A7 o T3 56 ]
L Wit TSk o B T 38 A ol A A 3R KRS
W/ 1,986 pm FRAKE] 0. 646 pum , W55 T 4 3
TP 3R T 5T A R R ) 2 T, 22 S A TR £
TR S /INFL P 2 T T TG T I 1 e S
FE R 55 A0 REAS 2] B 47 1 0 .

SE WK

(1] ZRME VPR M 0 45, E B A 0 L T

mTsg T[T ], o E ALK T8, 2014,25(13) .
1729-1734.
Li Jun-ye,Xu Ying, Yang Li-feng,et al. Research on
abrasive flow machining experiments of non-linear
tubes[ J ]. China Mechanical Engineering, 2014, 25
(13):1729-1734.

[ 2] LiJunye, Liu Wei-na, Yang Li-feng, et al. Study
of abrasive flow machining parameter optimization
based on taguchi method[J]. Journal of Computa-
tional and Theoretical Nanoscience, 2013, 10 (12)
2949-2954.

(30 Pkl ot bk an L 45, RS 95 W8T 4% 7 05 6 U
JEEI AR 220 T[T, ARR %2 4. T4, 2016,
46(3) :831-838.

Shen Zhi-huang, Yao Bin, Lu Ru-sheng, et al.

From grinding error analysis of precision screw rotor

profile[J]. Journal of Jilin University (Engineering
and Technology Edition) ,2016,46(3) :831-838.

C4] T, X0z, kv, 55, J ORI RS % Ot 4 m L

RRITHIHLELL) ], Jesa A % TR, 2014, 22 (12)
3324-3331.
Ding Jin-fu, Liu Run-zhi, Zhang Ke-hua, et al. Mi-
cro cutting mechanism of abrasive flow precision ma-
chining[J]. Optics and Precision Engineering,2014,
22(12) :3324-3331.

[ 5] Venkatesh G, Sharma A K, Singh N. Simulation of
media behaviour in vibration assisted abrasive flow
machining [ J ]. Simulation Modelling Practice and
Theory,2015,51:1-13.

[6] WanS, Ang Y J, Sato T, et al. Process modeling
and CFD simulation of two-way abrasive flow machi-
ning[ J]. The International Journal of Advanced
Manufacturing Technology,2014,71(5) :1077-1086.

[ 7 ] Abu-Nada E. Assessment of dissipative particle dy-
namics to simulate combined convection heat trans-
fer: effect of compressibility[J]. International Com-
munications in Heat and Mass Transfer, 2015, 61:
49-60.

(8] RMIF. DOKR MBS 5Fah % kER

BERRIBESE (D], b at: 3 6 K WU L 2 % B
2010.
Zhu Ming-zhe. Molecular dynamics and multiscale
simulation of contact and friction on the nanoscale
[D]. Beijing: School of Mechanical Engineering, Ts-
inghua University,2010.

L9 BRI X B MU PG 4R, 55, S 2% VAL M% U 2 1) 6 HIORE T

B RS e (T ], B 4z, 2006, 22(5) £ 596-
602.
Chen Shuo, Zhao Jun, Fan Xi-jun, et al. Research
advances in the study of complex fluid flows by dis-
sipative particle dynamics[J]. Bulletin of Science
and Technology,2006,22(5) :596-602.

[10] Larentzos ] P, Brennan J K, Moore ] D, et al. Par-
allel implementation of isothermal and isoenergetic
dissipative particle dynamics using shardlow-like
splitting algorithms[ J]. Computer Physics Commu-
nications,2014,185(7) :1987-1998.

[11] Goicochea A G, Altamirano M A B, Hernandez ]
D, et al. The role of the dissipative and random
forces in the calculation of the pressure of simple
fluids with dissipative particle dynamics[ DB/OL].
[2016-03-19]. https: // arxiv. org/[tp/arxiv/papers/
1411/1411. 1798. pdf.



