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ABSTRACT

An experimental study on the grinding temperature, surface roughness

and Acoustic Emission(AE)

signals was conducted with different shapes of wheel. The grinding characteristics by slotted shapes of
wheel changed by width and helical angle, were compared with those by general one. Lower grinding
temperature was obtained for 30° helical angle with 10mm width and Root Mean Square(RMS) values of
AE signals were lower for slotted shapes rather than general one. Surface roughness characteristic of
slotted shapes found to be rough, but the value of roughness for 45° helical angel with 6mm width,

represented to similar tendency general one.
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Fig. 1 Experimental setup of measuring AE and
temperature signals

2.1.2 MM (Sensor) 2 37|

AR e] HHEFY JdAXEEXE A&
93 AEAMAM 9 KE 4 A (Thermocouple) S AHE-
3ttt AEA® A X E Physical Acoustic Corp.oll A
Axd FRE 4%&%"‘4 AEdHFo= 100~
300kkel 7} wze g Rolil = Micro-30
AME AHEEAY. AEAAMT FNV~VE sl @
2 ANEE EE37] W R FEFRAA HEF W
Adte @S 35dBeR600HN 2 F %3], SONIX
zg o 23} PCol AA3AY 2xFAHde K
Fagd-gdzu) JdAY-E iAo Fzsle] A}
439 o, 7tEFd LAstE del o3 A
Z1[A=igt WAsle R 2008 FEAIAA NI-DAQ
boardell 218§ A} PCell A A&}t

o LFrUAIL WA -60-K-7-Ve]
i, AFe 205x19%x508% xES AME3le Fig.
20 @l (=0, 15", 30° 45 )9}

R, €29 Fol smm} 10mm F7/HAZ &P eo
o, ZolE SmmE FTFAv7AM thololE= =&
(70x6x13)2 7FFE sttt =3 One-pass’t&&
8l7] 9 HAaAe w5 TR ZAA S45CE =2
718 60x127x1252 LHILFrIGA AE3IH L
o, Haze] AHe dANE Aste RFE]
8 e FEL 7IEANA 25mmAIHel A
3mme E¥=2 Imm$ Holz Vs o 9=

~ 833~

2mm A=W EA  119mm7R WAy AE
(Machining Center)ol A 3j4txje] FHoA AAd)
FHERBEAA BAE 06mm7t 8 & AE2E Fig.
2(b)e} ol 7HE-& drh

T3 A28 ugstn, i) Yo AEAA
7b @43 2EAY 5 A= XaE A AA
o] Bl Z 2T HL Jo] MAME dol&y ¢
H3] B s

]

LW\
¥

T

#1205

(a)Slotted grinding wheel

60 12.17

25

112 o6

ﬂ Thes

Thermocouple

(b)Vorkpiece

Fig. 2 Slotted wheel and workpiece configuration
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Table 1 Experimental conditions

Condition Unit
Depth of grinding 30um/pass
Slot angle 0, 15" , 30° 45
Slot width 6, 10(mm)
Slot depth 5(mm)
Table speed 5(m/min)
| Method of grinding Down-grinding
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Fig. 3 A normal signal and abnormal signal
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Fig. 4 Grinding temperature for different
wheel shapes by 6mm width
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Fig. 5 Grinding temperature for different
wheel shapes by 10mm width
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Table 2 RMS values of AE signals

Average
General grinding wheel 30.4230
=0, b= 6mm 27.9304
=0, b= 10mm 29.4474
g=15 ,b = 6mm 27.3324
Slotted
g=15 , b = 10mm 28.2941
grinding
=30 ,b= 6mm 27.0613
1
wheel 30", b = 10mm 211986
=45 ,b = 6mm 24.2660
g=45 , b = 10mm 26.8670
* 6 : Slot angle, b @ Slot width
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Table 3 Surface roughness measured according to

o] A@7dl 2743 A

grinding direction

Ra(zm) Rz(m)

General grinding wheel 0.21 1.20
6=0" , b= 6mm | 032 2.07

6=0" , b=10mm | 035 2.13

Siotted | #=15" , b= 6mm | 033 223
prinding 9=15" , b=10mm | 034 1.83
6=30" , b= 6mm | 029 1.89

wheel [ 9-30°  b=10mm | 0.31 195
6=45" , b= 6mm | 034 1.69

6=45" , b=10mm | 0.35 1.81

* @ : Slot angle, b : Slot width
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Table 4 Surface roughness of measured cross
grinding direction

Ra(um) | Rz(m)

General grinding wheel 0.49 3.74

| 6=0°, b= 6mm| 059 455

6=0" , b=10mm | 067 495

Siotted | 6=15" , b= 6mm | 06l 453

.| =15 ,b=10mm| 055 413
erinding =) 2oy b= 6mm | 057 | 427 |
wheel | §-30° , b=10mm | 069 501 |

§=45" , b= 6mm | 058 393

| =45, b=10mm | 081 | 639

* @ : Slot angle, b : Slot width
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