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Effect of the size of discrete phase abrasive particles on the abrasive

flow polishing quality of common rail pipe
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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 University , Changchun 130022, China)

Abstract:In order to study the effect of abrasive grain size on abrasive flow polishing, common rail
pipe was selected as the research object. By calculation the state of abrasive grain flow under different
grain sizes, the discrete phase analysis of the flow field was carried out from the dynamic pressure,
the velocity field, the abrasive grain trajectory and the turbulent kinetic energy. From the numerical
analysis shows that, with the increase in the grain size, the dynamic pressure, the velocity and the
turbulent kinetic energy are reduced and the grinding effect is weakened. The trajectory of the abrasive
grain can be used to predict and theoretically guide the optimal control of the abrasive grinding path
and the production process, thus achieving effective and accurate polishing. The surface roughness and
the surface topography of the common rail pipe were measured before and after abrasive flow grinding.

The surface roughness was 3.401 pm before the grinding and was 1.138 pm after the grinding. This

s B #3:2017-01-31.

EETHE:FHEAARZEESWH (51206011 ; % A BHE & R HRI I H (20160101270]C, 20170204064GX) 5 3
BHETHA G #RHE7[2016% 386 ).

EZ B MR8 L 53, Az T4, B 07 ) A % SR T BB 5 Z M AR,
E-mail:ljy@ cust.edu.cn

BEEE KOVIA967 -, 55 WF5E 01 1R S, BIFSET7 1] R 25 80K 25 0 L R B ke

E-mail: zxm(@ cust.edu.cn



% 2 4

FARME 3 ¢ B WOM B R AR AR X B AR AT Sk B R R 0 + 493 -

verifies the effectiveness of abrasive flow polishing workpiece with inner channel structure, and

confirms the correctness of the numerical analysis. This work may provide theoretical support for the

development of abrasive grinding technology.

Key words: machinery manufacturing technology and equipment; common rail pipe; discrete phase;

abrasive particle size; polishing quality
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Fig.2 Dynamic pressure cloud figures of different

abrasive particle sizes
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Fig.3 Particle motion trail figures of cross section

of small hole in common rail
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cross section of small hole in common rail
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Fig.5 Velocity field cloud figures of different abrasive

particle sizes
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Fig.6 Particle motion trail figures of different

abrasive sizes
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Fig.9 Cutting real figure of common rail pipes

after machining
2.1 T RTEHEKEE RN
U ik A X MAHR LA 2 4G 00 ASCAG: I T

e TRDRE B2, J5UAR T A FURE 1 14 2 T AL R R A
FEAnE 10 FiR,

PRFO1:R[LC GS 0.25 mm]

20.00
pm
o A
—20.00
0.77 mm/div 3.86 mm
(a) JEL b T4
PRFO1:R[LC GS 0.8 mm]
10.00
um
0y
-10.00
0.81 mm/div 4.07 mm
(b0l # T1F
PRFOI1:R[LC GS 0.25 mm]
10.00
pm
—10.00
0.78 mm/div 3.88 mm
()02 # TAF
PRFOL:R[LC GS 0.25 mm]
20.00

um

-20.00
0.77 mm/div

(D03 # T

PRFO1:R[LC GS 0.25 mm]

0.70 mm/div

(04 % T.0F
B 10 HEE/NFLE R EHAEENRKE
Fig.10 Testing surface roughness figure of hole

on common rail pipe
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Table.1 Roughness of common rail pipe
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