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Modeling Method of Surface Micro—topography of Curved Surface Grinding

HU Ning CHEN Haifeng

(Hunan Provincial Key Laboratory of High Efficiency and Precision Machining of Difficult—to—Cut Material , Intelligent Manufacturing
Institute. Hunan University of Science and Technology, Xiangtan 411201)

Abstract  Aiming at the fact that the existing ground surface topography modeling method was only effective for
a certain type of parts, a modeling method suitable for the processing of space curved parts was proposed. Based on
the grinding process principle, the homogeneous transformation matrix between the grinding wheel and the surface
part was established, and the three—dimensional equation of the abrasive particles was obtained. By proposing a
surface area approximation solution algorithm, a prediction model was established. Taking gears and bearing inner

sleeves as examples , the maximum errors obtained are 11.338% and 18. 91%, which has verified the validity and

scientificity of the prediction model proposed.
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Fig. 1 The morphology of grinding wheel
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Fig. 2 Grinding coordinate variation of curved workpiece
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Fig. 4 Realization diagram of curved surface grinding profile
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Tab.1 The parameter table of gear grinding experiment

WA RRE AR AT/ mm R NARAS e 5 ) Ll S 2 eiiss
20CrMnTi 3 22 80/6 R FE 571 80K6 V60
Wik S 5HLS % R /mm Sf/mm-min™! n/r-min”! a,/um
80/6 350%125%160 100,150,200,250,300 1 200,1 600.2 000,2 400,2 800 20

x2 XTHEEEBERGTESSSWAEES LR

Tab.2 Simulation and experimental roughness of tooth surface

n/r-min™! a /um f/mm - min”' S Ra/pm 5 Ra/pm BW2E%

1200 0.561 0.548 2.317
1600 0.486 0.488 0.422
2 000 200 0.394 0.418 6.023
2400 0.341 0.335 1.793
2 800 0.314 0.323 2.738
* 100 0.332 0.369 11.338

150 0.357 0.378 5.934

2000 200 0.394 0.418 6.023
250 0.431 0.433 0.577

300 0.441 0.470 6.572
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Fig. 9 Simulation and experimental roughness at different feed rates
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Fig. 10 Coordinate transformation for bearing inner sleeve grinding

x=G6G, +x,+vl

. [cos(nst)cos(wt) + sin(nst)sin(wt)] -

d
—~sinésinB
=l¢ +2 >~
y=16x =
sm(‘f +ﬁ)
G.—a,+ d, — d, _ 0.5 X d, siné cosfB
2 sin(&+8)
+z sin(wt) + psin(wt)
[ dé’ . .
—-sinésinf
z2=|G, « 2 > -
sin(f +,8)
-Gz —a,+ dypo = d, 05xd, sinécosp

:l . [cos(n_‘t)sin(a)t) - sin(n_?t)cos(wt)}

(24)

. [sin(nst)cos(a)t) - cos(n_\_t)sin(wt)] +

2 sin ( &+ ,8)
—Z COS(nA_L‘) - p cos(nAt)

FE 7 Bl 7 PN 2 ST I A B ST T YO A AR g AT
M, FH 3MZ206DZ-CNC 4 [ shak il & o J&l i L
JE RXF GCr15 Bl 7R PN A 24 7 15 HI 52 5, ORI VHX -
S00FE #A 5t 8 — 4 A5 . Marsurf M300 FLRE B2 ) 1
FHIME T2 hip://www.yhclgy.com 20234F 4541

j| . [sin(nst)sin(wt) + Cos(nét)cos(wt)]

W

ASOR T At 3R T = 4ETE SR AT 4, v 52 3 2 40hn

RK3IPFIR,
K5 S g AR R0 T2 28, 15 3005 BB S 4n
BTN o AN T A2 3 B AN ] i 2 T 3R T A
_ g —

\



R3 HWANEEBHIXBRSHE

Tab.3 Bearing sleeve grinding experiment parameter table

TR EM B Hh7RE RS /mm [ eS| W R fmm PR SRR S A 815
GCr15 HhR 48(HME)x35(1R) x14(J5) PEREZ A7 CBN b4 200 A% )x15( i JE) 80/6
n/rmin”! v/mes™! fImm-+min”' ap/}.Lm RIS 55
400,450,500 .550.600,700 32.97 m/s 0.12.0.3.0.6.1.2.3.6 15 TR 05t
RE RS20 SO EAE WX b gk 4 s, 5 e ig 4 &ig

R JUBE — 20, YL PR 2 b e sl />l T 5 3R
il I, BT S TR] DAY A 7 PR 2 2 A R 50 i
SRR DG R 2T R

06
704 y/mm
0

-17.548 0, 3
x/mm
1755
Z-17552
£ )
~17.554 !
~17.556
5 — 0.4 Xmm
Ol 005 3o T— /
y/mm 011502
. $t1 12
K1 RRNEIE AL A
Fig. 11  Simulation diagram of bearing inner sleeve appearance
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Tab.4 Comparison table of simulation and experimental

roughness of bearing inner sleeve appearance

p/remin”' fimmemin™ fE Ra/pm LK Ra/pm iR /%

0.12 0.5717 0.532 7.46
0.3 0.687 3 0.722 4.81
0.6 0.7215 0.786 8.21

550
1.2 0.753 4 0.826 8.79
3 0.884 7 1.091 18.91
6 1.5355 1.866 17.71
400 0.544 1 0.532 227
450 0.604 5 0.684 11.62
500 0.6732 0.722 6.76
550 " 0.753 4 0.826 8.79
600 0.8510 0.862 1.33
700 0.972 8 1.114 12.68

a9 15 pm, v 32.97 m/s.
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