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Study of Machining with Diamond Tool

On the Relation between Luster and Adhesion Test
Kitao Okusa, Eiji YAMAMOTO

Abstract

This study has been undertaken in order to examine the relation between the luster of finished
surface and the adhesion property of materials cut usually called as affinity. High speed steel tool
and carbide tool are used for the comparison of performance. Brass, Al alloy, pure iron and pure
titanium are used as materials cut. Adhesion tests in the vacuum furnace are carried out for each
combination of the above tools and materials cut and their results are compared with the luster
and roughness of the finished surface.

The results obtained are as follows.

(1) The luster of finished surface has a close relation to the roughness of finished surface.

(2) The effect of diamond tool for the luster of finished surface is due to the less roughness of
finished surface and affinity for materials cut.

(3) Diamond tool shows an excellent luster in the finishing of brass and Al alloy in the corre-
spondence with the less affinity for them. But, it shows a poor iuster in the finishing of pure

titanium and pure iron which have better affinity.
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Table | Used tool and work material
Tool ‘ Hardness Remark jWork» ' Hardness | Remark
j material|

| |
- The cutting edge was finished |

.+ Hn
Dia. | - with diamond lapping.

7000

|
A tip was made from micro
M.A. Hv 1900 grain of a few kind of carbides. |

Shape cutting edge can be easily |

ground by a diamond wheel. 1

! Conventional high speed steel. ‘
SKH 4 |
870 ' Chemical composition, ‘

. C0.78, Cr 4.2, MoO0.7,
| W 19.0, V 1.65 Co 10.2, %

SKH4 H.

Brass | Hv 88

. Al-Mg

iron . Hv 146

" Chemical composition,
- Cu 59.3, Zn 39.8, Fe 0.09,
' Pb 0.41 %

Chemical composition,

- Hv 70  Al93.5, Mg 5.1, Mn 0.65,
alloy | Zn 0.08, %
Pure . Chemical composition,
Pure  H, j01 | C 0.013, Al0.021, Mn 0.11,
| : Si 0.08, Cu 0.07, Fe 99.6, %
| Pure  Chemical composition,

Ti 99.7, Fe 0.07, 00.08, %
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Sintered carbide tool
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Fig. 2 Protile curve of finished surface
Tool Dia., Work material Al-Mg alloy,
Cutting speed 500 m/min, Depth of cut
0.3mm, Feed 0.075 mm/rev
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Table 2 Adhesion tests result of each
work material
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materialipoor T T T
Dia. X | X | X | X
Brass M.A. x| x!Ix!lA
__SKH4 = I x| x| X | A}l
Dia. X | X | XA
Al-Mg 2
alloy M. A, XAl O|O
| SKH4 A OO |0
Dia. X1 X | X|O|O
Pure !
iron M.A. XX, A1 00
_ _SKH¢4 J,“X ATO OO0
Dia. X I X | OO0
Pure i i
titanium M.A. Xix|Aa A
SKH 4 X | x| AlO
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Fig. 3 Relation between cutting speed and luster
Work material Brass and Al-Mg alloy, Depth of cut 0.3 mm, Feed 0.075 mm/rev
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Fig. 6 Microscopic photograph of finished surface (X30)
Depth of cut 0.3mm, Feed 0.075 mm/rev
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0.3 mm, Feed 0.075 mm/rev
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