C—.“Aj FEAYTANA A 1 55 199410
el
nHH Journal of the Korean Society of Precision Enginearing Vol. 11, No &, October. 1994,

WC-Co2l & 7R Wl T,

s4%, 2

= Il

b

Hob
N
ro

Surface Grinding of WC-Co with High Quality

S.J.Heo, J.H,Kang and W.1. Kim

Abstract

Presently, abrasive processing is one of several methods for cutting and grinding brittle
materials, and high quality in dimensional accuracy and surface roughness are often required
as a structural components, therefore most of them has to be ground. In manulacturing of
tungsten-carbide components, grinding by diamond wheel is usually adopted in order to
provide configurational and dimensional accuracy to the components.

The present study proposes the experimental research of optimum condition fo the high
quality surface grinding of the WC-Co material using diamond abrasive wheel in order to
minimize the damage on the ground surface and to pursue the precise dimension by
conventional grinding machine. Brief investigation is carried out to decrease the dressing
efficiency of resinoid bonded diamond grinding wheel to grind WC-Co. When grinding quality
is constant, theoretical grinding effect such a$ machining precision is changed according to the
speed of workpiece. Accordingly, normal and tangential grinding forces, which are Fn, Ft
were analyzed for the machining processes of WC-Co material to obtain optimum grinding
conditions, 3-point bending test is carried out to check machining damage on the ground
surface layer, which is one of sintered brittle materials.
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Table 1. Theoretical grinding depth for surface
uniformed by initial condition

Y em/min) 16 12 a I 2
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0.0289 10,0 |17.764 | 99.95 | 160.866 | 639,47
0, 0354 15,0 26, 654 59, 98 239, 855 | 969,45
0.0408 20.0 35, 403 79. 655 MNe.E2 [1274.49
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* 34 P10, V20A WC-Co

+ datpE: g7 BE tlelolL £% (Resin

bond diamond grinding wheel)

D 1A1 type straight wheel, (D)300x (d)76x

(w)15x (£)3

SDC 120 N 100 Rw-3.0

SDC 325 N 100 RW-3.0

SDC 600 N 100 RW-3.0

He] AY 9419 (Multi-cutting machine):

Ceramicron MX-833

* 349074 (SEM) : Nikon Co.

+ &4 73] (Measuring apparatus):

> Tool dynamometer (Piezoelectric type,
9207 A model, Kistler Co.)

> Charge amplifier (504 A, 2 channel,
Kistler Co.)

[> Stereoscopic microscope (Nikon Co.)

> Surface roughness tester (Stylus type,
Mitutoyo Co.)

[> Repicorder (A2101 type, made in Japan
SAE-EL Co)

* VOV YV
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Table. 2 Comparison of grinding conditions
(Unit : um)
Grain size of diamond wheel and depth of cut
Teatpisce
Group Na. | .
a *120 # 325 ¢ 800
1-1 "0 (ro) |
1-2 10 (vz0)
2 10 (v20) 6
3 10 (v20) B _G 2
4 10 (V20) - 2
) 10 (v2o0) 2
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Fig. 2 Diagram of grinding experimental system
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Fig. 3 Photograph of experimental on-line measure-
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Fig. 5 Effect of wear abrasive -grains and new ones
on the grinding resistance for various table
speed and depth of cut
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Fig. 7 Comparision of grinding resistance ratio
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Fig. 8 Effect of total removed volume on the grind-

ing resistance(Fn)for various depth of cut in

the case of traverse type
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Fig. 9 Bffect of total removed volume of the grind-
ing resistance for various depth of cut in the
case of traverse type
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Fig. 11 Effect of the number of grinding times on
the grinding resistance(Fn)for various depth
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of 'cut in the case of plunge type
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Table. 3 Example of calculated factors for Weibull plotting

O Average value rank method F= ! 0 Middle value rank metod F= i-03
N+1 N+04
1-1 | 1-2 2 3 4 5
) . . In In
rranl_c _ -F=i/N+1 (171-F)

¢ | ing ¢ | Ina ¢ | Ino ¢ | lno ¢ | lneo o Inc

1 [143.2 14,964 [181.7 |5.202 (182, 9 |5.209 (185, 3 |5. 222 (184.0 |5, 215 183, 3 (5,211 | 0.0909 | -2,351

2 |145.2 14.978 |182.9 (5. 208 |184.1 |5, 215 (185, 9 |5, 225 |185, 6 (5, 224 185.1 [5,221 | 1,1818 | -1.601

3 |145.6|4.981 |183.2 |5.211 [184.6 5.218 |187.3 (6,233 [186.9 |6,231 |185.6 [5.224 | 0.2727 | -1.144

4 11474 14.993 |183.8 |5, 214 |185.7 |5, 224 (189, 9 (5. 246 (189, 2 (5. 242 (185.9 [5.225 | 0.3636 | -0.794

5 [148.2 4,999 (185.1 [5. 221 (186, 5|5.228 1190, 1 |5.248 |189. 4 (5, 244 (186.8 |5.230 | 0.4545 | -0.501

6 148.5 15,000 (185, 7 |5, 224 |187. 4 (5,233 {190, 5 |5, 250 {190, 0 {5, 247 |187.5 (5,234 | 0,5454 | -0.238

7 [148.6 [5.001 [186. 8 |5. 231 [187.9 [5.236 {191.0 |5, 252 (190, 4 |5, 249 (188, 7 |5.240 | 0.6364 | -0.012

8 |148.9 (6,003 188.5 5,239 1189, 3 [5.243 (191, 5 (5,265 [191. 4 |5, 254 (189, 4 |5.244 | 0.7273 | 0.262

9 [149.4 [5.007 [188.7 (5. 240 (189, 4 [5.244 [193.1 [5,263 |192.5 [5,260 [191,0 [5.252 | 0.8182 | 0.533

10 150.8 [5.016 [190.1 |5. 248 [190.7 |5.251 (193.5 [5. 265 {193, 1 [5. 263 [191. 8 [5.256 | 0.9091 0.874
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Workpiece A\;;a;:a bandmg strength | Standard deviation
group No, ( Kgf/mit ) (s)
1-1 147 58 2.27
1-2 180. 65 2.82
2 186. 85 2.55
3 189,81 2.81
4 189.25 2.94
E—- “5‘ T 187,51 2.7

Table. 4 Comparison of average bending strength
value and standard deviation value
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Fig. 13 Weibull plotting of bending strength values
(workpiece group 1-1 of table 4)
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Fig.15 Weibull plotting of bending strength values
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and 5 of Table 4)
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Fig. 16 Weibull plotting of bending strength values
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Za_?%agi B 44 o)A 3
Hlwd) B A5 71g7) 3 me] AF

5—>2e1 2-1-19] €42 & e B I3
og7x g JAE EXfe Adel
9 7hze d¥el AsdA HE ¢
29 9g 398 f AY=Y 4
7139 HeXdx g £ glor
288 7t E2ES W TolA ¥

=

g 2 ¢ % Avlm Heo At



17 A118 AsE (19944 104€)

o]-J
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(d) Workpiece group 6

(¢) Workpiece group 4

Fig. 17 Microphotograph of ground surface
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