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A Study on the Surface Accuracy According to Applied Load in Burnishing
of Steel

Y.C. Lee*, K.S. Yuck**

ABSTRACT

Burnishing, as a micro plastic working, is a finishing process used in conjunction with

lapping, and/or grinding. The tool which is a smooth,
round steel ball slightly larger than the bore is pushed through pre-machined hole, leaving
a closely controlled finish. The major application of the processes is to improve the geometric
and mechanical properties of surface such as (1) dimensional accuracy,
(3) bearing ratio, (4) (5) wear resistance, (6) fatigue and corrosion
resistance, etc. Therefore, this study carried out some experiments to illlustrate the theoretical
formula and to investigate surface accuracy (e.g. variation of diameter,
bearing ratio) in accordance with the applied burnishing load.

or in replacement of reaming, honing,

(2) surface roughness,
surface hardness,

surface roughness,
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[able | Mechanical Properties & Chemical Composition of Specimen

Yielding Tensile Hardness Poisson's
Mechanical Strength Strength Elongation
Properties (kgf/mm?) (kgf/mm?) HrB Ratio
30.4 75.5 86.8 0.29 20.0
Chemical C Si Mn P S
Composition
(We %) 0.47 0.31 0. 65 0.013 0.028
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I'ig. 1 Dimensions of Specimen for Burnishing
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Arpendix 1 Theoritical & Experimental Burnishing Data
[Sseci. | Inner Dia. (mm) | De- B.L. (kgf) | Di-D1 | outer Dia. (mm) | D2-D2 | Surface Rough tp (50%)
No. (prm) {ytm) {(nm) | -ness(#m Rz)
D1 Dy’ The. | Exp. D2 D' B.B | AB. | B.B. |AB.
2\- 1| 22,2041 22.209 2 206 220 5] 29.876| 29.878 2| 9.10| 8.53} 56.7( 75.0
h-2 ] 22.179| 22.189 46 328 397 10| 29.954 | 29.963 9| 9.03] 7.88( 57.3 853
2\- 3| 22.164| 22.182 61 387 530 18| 29.896| 29.905 9; 9.91] 6.90| 47.3| 833
_/\- 4 | 221431 22.182 82 467 600 39} 29.963) 29.980 171 9.60} 6.35] 56.7| 80.7
| A= 5 | 22.082; 22.184 143 665 760 102 29.973 | 30.049 761 8.63| 5.20( 37.3| 88.0
A-6 | 22.061| 22.189 164 728 830 128 30.005! 30.112 1071 9.55( 4.781 51.3| 87.0
[—A- 7 | 22.018] 22.191 206 841 970 1721 29.921 30.033 113 9.60! 4.45| 51.7]| 87.0
E‘- 8 | 21.974| 22.191 251 960 1080 217 29.923( 30.072 149 9.58] 4.32] 48.3] 83.3
- A-9 | 21.931] 22.196 294 1072 1200 265| 29.962| 30.203 2427 10.40| 4.00| 550 90.7
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Speci. | Inner Dia. (mm) | D~ B.L. tkgf) | Di'-D1 | outer Dia. (mm) | Dg'-Dz | Surface Rough tp (50%)
No. (pm) | - (ym) (rm) | -ness(#m Ry)
D1 Dy’ The. | Exp. D2 Dy B.B | AB | BB |AB.

A-10 | 21.862| 22.198 363 1236 1330 3371 29.9131 30.222 309 9.76( 3.85| 547| 91.3
A-11 | 21,853 22.201 372 12531 1370 348 29.865] 30.188 323 9.81| 3.80| bB3.1| 9.7
A-12 | 21,807 22.202 481 13N 1475 3951 30.001] 30.376 35| 9.90f 413} 52.8] 91.8
B- 1] 22.207} 22.221 18 191 175 4| 29.987| 29.992 5 15.50| 9.60| 33.3| 583
B-2 1 22171 22.188 54 364 480 17 30.042( 30.053 1} 16.20( 8.30| 57.3| 80.7
B-3 | 22134 22177 91 500 610 43( 30.019| 30.051 321 16.41| 7.00| 41.3] 620
B- 4 | 22.092| 22.181 133 634 750 89( 29.976| 30.046 70( 17.13| 6.10| 29.0| 76.0
B-5 | 22.053] 22.184 172 751 845 131 30.019| 30.131 12| 16.20] 5.90| 53.3| 83.7
B- 6 | 22.001| 22.191 224 893 975 190 20.079 30.138 1591 16.00| 508 31.7| 827
B-7 | 21,969} 22.195 256 9781 1070 226 29.9841 30.166 1821 15.90| 5.10| 41.3] 8.7
B-8 | 21.930] 22.20 295 1075) 1180 262| 29.963| 30.188 25| 16.60| 4.75| 43.01 857
B-9 | 21.859] 22.195 366 1237 1290 336 29.847| 30.145 298| 15.62) 4.30) 37.0¢ 81.7
B-10 | 21.8431 22.200 382 1265 1330 3571 29.952( 30.272 320( 15781 4.17{ 45.7] 91.7
B-11 | 21.823| 22.202 402 1325 1390 379 29.892| 30.248 36| 15,931 4.33; 45.5] 91.5
B-12 | 21.792| 22.205 433 1402 1495 413 28,967 30.358 391 16.25) 4.22| 42.9( 90.8

B. B. : Before Burnishing, A.B. : After Burnishing, B.L. : Burnishing Load,

The. : Theoritical Value, Exp. : Expermental Value

D1,D1’ : Inner Diameter of Specimen Before and After Burnishing, respectively

D2, D2’ : Outer Diameter of Specimen Before and After Burnishing, respectively
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