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Study on Ultra-Precision Grinding Condition of WC-Co
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ABSTRACT

Recently, WC-Co have some excellent properities as the material for the mechanical component
such as metallic moulding parts, ball dies parts, and punch parts. This paper describes
the scurface roughness and grinding force caused by experimental study on the surface grinding
of WC-Co with ultra-precision like a mirror shape wusing diamond wheel. Also, some
investigations are carried out using WA grinding wheel to increase improved ground surface
roughness such as polishing, lapping effect. Some important results obtained here are
summarized as follow. 1) Within this experimental grinding condition,
Rmax. 2#m, Ra 0.3um which are the most favourable ground surface roughness using #140
diamond wheel, and improved surface roughness values about 20~25% throughout 5 times
The value of surface roughness is Rmax. 0.49tm, Ra 0.06um using

3) The area of no rack zone is less than Fn 0.27N/mm, F: (.(009N/mm

we can be obtained

sparkout grinding 2)
#600 diamond wheel.
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Table 1. Exponents for experimental formular of
ground surface roughness

Researcher| a b c d e
Salje 0.15 | 1.0 0.18 | 0.47 | 0.47
Watanabe | 0.25 | 0.5 0.5 0.38 | 0.38
Werner 0.26 | 0.51 | 0.51 - -
Masslow | 0.4 — 0.6 0.45 -

3. HEEx ¥ 4y

& 59 L25Kwe 35 WY QS Agsidle
o, d4 T2 FUY AX7Ied TTHEY AE
283 348 2 & e F= WM 2% 4l
9= # F U AGE EE AES HF
ZE AR @7 E=A9) (Al flat type thol

}.n

=
2
e
o F

3



HAYF -

Table 2. Grinding condition

ZAE - H¥d

Grinding wheel

SDC140N100RW-3. 0(D180X d37X W10mm)
SDC140N125RW-3. 0
SDC600N100RW-3. 0
SDC600N125RW-3. 0

WABOK7V

WA300K7V
Peripheral wheel speed Vw(m/min) 1,130, 1,700
Table speed Tf(m/min) 0.19, 0.38 0.74, 1.5, 3.0, 6.0
Depth of cut (#/pass) 0.5, 1.0, 1.5 2.0, 5.0
Number of Spark-out 0, 5 10

Cutting type

down-cut wet, type
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Fig.2 Photograph of experimental system
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Fig. 6 Effect of table cross feed on the surface
roughness Rmax
(grinding speed : 1, 700m/min)
(diamond wheel : #140)
(depth of cut:5 micron/pass)
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Fig.7 Effects of table cross feed on the surface
roughness Ra
(grinding speed : 1, 700m/min)
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(depth of cut:5 micron/pass)
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Fig.9 Relation between depth of cut and
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(grinding speed : 1, 700m/min)
{diamond wheel : #600)
(table cross feed : 0.5mm/pass)
(table speed : (. 75m/min)
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Fig. 10 Effects of table cross feed on the sur-
face roughness Rmax & Ra
(grinding speed : 1, 700m/min)
(diamond wheel : #600)

(depth of cut: micron/pass)

4.2 WA G4 2EE ARESI
Fig. 11, 125 %A

34 713

A FFQ Yy AY=Y

DololE £EE A8Y A 2R A3 F WA
Qe A £ES AER T AYY AL 3 A

FFoRN Yot EalA FHOZNEH 4& T U=
AFEAE B A& & At sl gop B A
ol olme] ¥ Aalv|el P4 vebd Aol Fig. |
ojch,

%, HYF, HolE ol &%, cross-feed rate
9 JBZAL Ol HIHAANY A4 AE
2 71349 ¥ ARJ] Rmax, RaEEL THE
ot}

w

M o ofn



4% - AAE - HYd

WA 300 Q4 £EE At 5U ZYF 1 0um

o} cross-feed rateZ A5l Helg olF
BE24 B4E Rmax 0] F3HRS ¢ 7
%9 cross-feed rateg 7}g e 2YF 1. 0um
] A% 1.5um RO EolE ol £%& WA ¥

o7t JEAE ¢ F Utk
e, £ HF 1.0m, FY cross-feed rate
0.5umm/pass® ZAY dE WA 80 <=9 Zfl
WA 300 259 3¢ 2o 24 7138 F971 A
o4x ¢ 4 Utk

o)Atk o] #600 TojolRE XEE A F, #
3009) Qs WA @4 £EZ 71 a4 A AT
A, Rmax. 0.254m, Ra. 0.04pm7izS F37 B
e 4g 7 A

B9, F2AY NS AHgstel S0min. B FE

& @ Rmax. 0.2um REth & A

gorngla) miAe 7|AA EAAE 70
g Addittd WA £E 7130
2L % /39 ans Nug

%
AL FET U APl ¢ + Ug Rl

o e B o ¥ oo

7}

1.0 =7 ‘
3
]
&
E .87 -
% .-
§ ------
5 V.67 -
ﬁ ———  Remmxi{ic:0.5mpmn}
[4 ——e Remel{ic: | Mrnomss)
e 0e e Rmaxi{ic:1 Sovpass
§ " —ryeen AR VR
e fiees  RmaxXit:0Smpms)
E cmegpews  Rmadifct St
0.2 - -
0.0 Lo 2.0 3.0

Tabie speed (m/min}
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*notation 1 : depth of cut 1.0micron/pass, WA 300

9 :depth of cut 1.0micron/pass, WA 80

3:depth of cut l.5micron/pass, WA 300
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Fig. 12 Effects of table speed & cross-feed on

the surface roughness Ra
(grinding speed : 1, 700m/min)
*notation 1 : depth of cut 1.0micron/pass, WA 300
2 :depth of cut 1.0micron/pass,WA 80
3: depth of cut 1.5micron/pass, WA 300
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Fig. 13 Profile of ground surface roughness
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Fig.14 Effect of depth of cut on the micro
crack behavier
(grinding speed : 1, 700m/min)
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(c) high precision ground surface condition

without crack(in the case of using Wa 300K7
wheel)

Fig.15 SEM micrographs of ground surface
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(b) finished ground surface by using WA 300
K7V wheel

Fig.16 Examples of surface wave forms after

grinding machining

Fig. 17 Finished ground surface with ultra-
precision of WC-~Co workpiece
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