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Influencing Factors on Polishing Inner Surface of 40Cr Steel Pipe Fittings with a
Magnetic Grinding Method

CHEN Yan, SONG Zong—peng, LI Chang, HAN Bing
(School of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan 114051,

Liaoning)

Abstract: To solve the magnetic shielding problem on the polishing inner surface of ferromagnetic pipe fittings with a
magnetic grinding method,a magnetic abrasive finishing equipment was developed. Four types of magnetic pole models
were analyzed by finite element analysis. The influence of the shape, speed and movement state of the magnetic pole on
polishing effect were studied. 40Cr steel was taken as the experimental material for experimental verification, and the
surface morphologies before and after processing were observed by using a microscope. The results show that the pro-
cessing effect is better and the machining efficiency is higher when the magnetic pole is annular, the rotate direction of the
pole and workpiece is opposite, and the magnetic pole rotate speed is 2 000 r/min. The surface roughness of the work-
piece decreases below 0. 25 pm. The micro cracks and potholes on the inner surface of the workpiece are perfectly re-
moved and the quality of the workpiece surface is obviously improved by comparing the surface morphology before and af-
ter processing. The magnetic shielding problem can be effectively solved using the poles built—in method and better pro-
cessing surface can be obtained.
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surface polishing

0 51 B T LA A% TR 5, /1
T 7 B BB 5 % i T B A 2 — Tl 14 9 HESESEFE T, B BEN T

iE

KRB 2015-01-12; fEE BHF: 2015-04-20; BEEL£MHE: » ER AR ¥4 (51105187
WIRAEE . FRMA963—), LD, #HFT, WL ARAE: KHINTHA;: Tel: (0412) 5928 113; E-mail: laochen412@ gmail. com

M4 AR H B . 2015-06-23 15 ¢ 32; M4 HARMAE . http.//www. cnki. net/kems/detail/11. 3905, TG. 20150623. 1532. 001. html
SI3cgst. PR, RS, BB, 5 BEOTE L6 40Cr MU AR IR R R (], P EZRmW TR . 2015, 28(4): 62-69. Chen Y.
Song Z P, Li C, et al. Influencing factors on polishing inner surface of 40Cr steel pipe fittings with a magnetic grinding meth-

od [J]. China Surface Engineering, 2015, 28(4);: 62-69.



54

Rl . 5% « BEBITE 2k M0 40Cr HUAE 1 N SR T A 82 e [N 3% 63

BUESE | Th /N K TG R BEAT T 45 RN B2 SE A
A BLE S TS T 52 2% T S (5 T
W R A

i 77 A% S 3k 4 ' A R i v R AR PN R T
Ao AR AR SR 5 AR R X LR
PERR 58 PR 9 TR PR B R SN IR 3 7
TG 3 26T LIS XS 28— R 2 i Al P A R 2
IR IR DA T L AE S P R AL L AE
W5 J3w Ve AR T A PF N R 2 R Bl
A T8 e 7 e AR 3 S I P gl 7 i 0
B0 I VLSBT0 A R & S BR8N 3 T
L Ak BE . E 5 il [R) R B 5 9 4 0% R ik A
BEE - i T RS W R 5 04 R A0 AR
325 B A PN 3 T B0 7 Ll T & AR 1
B X A A P 3 T ) T 3 AR /N TG A A S
BB N R TR BB AL B . Dyt d R AR Y
BN T 5 5 S B AR IS AR R A
T A E A T Y b W A TR I 5 — A T A
W58 22 60 JE Rt P 1 % o DR e A 1 T
AR AR 1) 32 SR 2 | 1 1 58 R DL R T I TR] B
SRR . i ANSOFT #4841

o3 Hr A B 45 2R 23 A (9 T 3% X R RN T 280OR Y
EEPNRILT T

1 BAMEEREANRELENE

1.1 mIJREE

T g T B A D B AT R 1 E T
HEEF EIRA B TR, P DA B 40Cr
B TR PERRE 0 0 5 A Z T80 JE B 3 P
PRI . 2SR BRI A PN S T S A Y

2—Magnetic grain brush

1—Magnetic pole
3—Workpiece 4—Connecting rod

5— Line of magnetic force 6— Magnetic equipotential line

K1 g W A s R I
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Fig. 2 Shape and size of the magnetic poles (Unit; mm)
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(d,) Cloud image of bar magnetic pole
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Fig. 3 Magnetic flux density cloud images and variation curves of four different magnetic pole shapes
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Table 1 Related parameters of the experiment

Parameters Values
Size of magnetic abrasive particles/pm 250
Size of Fe/pm 200-250
Size of Al O;/pm 40-50
Mmpe * May, o, 21
Sintering time/h 6
Sintering temperature/ C 1100
Working gap/mm 2
Lubricant/mL 5

Magnet revolution/(r » min™") 0,1 500,2 000,2 800

Workpiece revolution/(r « min™) 600
Feed speed/(mm * s7') 1
Processing time/min 60
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