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Abstract The machine tool is used widely to manufacture and trial manufactured goods in many machinery
industries. Blast-induced ground vibration may have an environmental impact, such as damage to the adjacent
structures and facilities. This study examined the influence of blast vibration on the accuracy of machine tools. The
blast vibration and vibration of machine tools was measured to evaluate the influence of blast vibration on machine
tools. Based on the evaluation of the vibration limit of machine tools, the vibration criteria for machine tools in this
study were SLIGHTLY ROUGH~ROUGH. By repeated blast vibration, machine tools are more likely show reduced
accuracy.
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[Table 11 Blast vibration acceptance criteria
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[Fig. 11 Vibration criterian chart(10~1000Hz)
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[Fig. 21 Vibration limit of machine tool
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1- Aspuming Machins Speed - 500 10 60,000 FPH.
i Velocity Piciap s Bearing
Housing.

3 - S8t Alarm 30% - 50%

Highar).
4 St Woror Alrm Same s that or he Paricular Machine Type uniess
5 St Alarma on individual Extarnal Gearbox 25% le-mmluupmammu'rm

MACHINE TYPE GOOD | FAR | ALARM 1 | ALARMZ
GOOLING TOWER DRIVES
Long Hallow Drive Shan 0- 375 |a7s- 600 80 00
‘Goupied Ben 0. 275 |278- 425 azs 50
Ciose Goupied Direct Orive 0- 200 |200- 300 300 450
COMPRESSORS
Reciprocating 0. 25 |a25- 500 500 750
Flotary Screw 0. 275 |275- 425 Az 50
‘Cantrtugal With or Wi Extemal Gearbox 0. 200 |200-.300 300 .50
Cantritugal - Intagral Goar (Axia) Meas.} 0. 200 |200-.300 300 450
Cantritugal - Intagral Gear {Fadial Mens.) 0. 180 |18a. 280, 250 ars
BLOWERS Fanc)
Lobe-Type Rorary 0200 |300- 450 aso &75
0.278 |275. 428 425 850
a--mmnm-sm.g-nnmm; 0. 250 |280. 378 a7 550
PﬂnllyMFlr- 0-.250 |.250-.375 a8 550
Drat Fars 0. 200 |200- 300 300 450
L iuced ra Fana 0-175 |175- 278 218 400
med inmegral Fan (Extendea Motor Shan) |0~ 175 | 175 - 275 278 400
Vano-Acal Fans 0- 150 |150- 250 250 ars
MOTOR/GENERATOR SETS
Ben-Driven 0..215 |275- 425 28 875
Direct Couplea 0- 200 |200- 300 300 50
EHILI&RS
0. 200 |280- 400 400 50
Carioqh (Gosn-Ai - ctor & Como, Separete [0 200 [ 200 300 300 450
Carmttugal (Hermatric) - Motor & impaters inside |0 .150 [150 - 225 25 350
LARGE TURBINE/GENERATORS
RPM Turbine/Generatars. 0-.175 |.175-.2785 275 400
1800 RPM Turbine/Generatars 0-.150 |.150-.225 225 350
CENTRIFUGAL
Vartical Pumps (12 - 20' Haight) 0- 378 | 375 . 800 600 800
Vertical Pumps (B' - 12' Haight) 0- 305 |.305- 500 00 750
WVartical Pumps (' x 8" Helght) 0- 250 |250-.400 400 800/
Vaertical Pumps (0" Haight) 0-.200 |.200 -.300 300 450 |
General Purposa Horizontal Pump Direct Coupled (0 - 200|200 - 300 300 450
Baiker Feed 0- 200 | 200- 300 300 asa
Hydraulc 0- 125 |125- 200 200 300
MACHINE TOOLS
Hotor o-.100 |100-175) 178 250
Gearbiox Input o- 150 [150.225| 228 30
Gearex Olaput 0-100 |100-a75  T7s 250
Spinaes: 8. Fouging Oparasons o-l075 |o7s-azs|  zs ars
b acnng Fning 0050 [os0-075| 075 15
<. Gritca! Finlshing 0-080 |000-.050) 050 075

[Fig. 3] Vibration evaluation standard of general
machinery (peak, in/sec)
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[Table 2] Measuring machine tool

No. Machine tool Measuring point
1 Boring machine(200T)
o . . Ground,
2 CNC Turning machine Headstock, Spindle
3 Boring machine(130T)

Headstoc IL Spindle

Amplifier

Accele!onle'ner

]

Accelero'nete

Accelerometer
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[Fig. 5] Experimental Set-up
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Division Instrument
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[Table 4] Results of blast vibration on factory floor
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[Table 5] Results of vibration on machine tool floor
and machine tool table
m/s” mm/s
T|L |V |T|L |V |PVS

Machine tool
(floor)
Machine |No.d| 093 | 093 | 053 | 317 | 317 | 178 | 411
tool  [No.Z 040 | 066 | 040 | 089 | 241 | 1.44 | 2.46
(table) [No.3 040 | 053 | 027 | 127 | 202 | 0.89 | 2.05

078 | 046 | 056 | 3.06 | 152 | 224 | 3.69
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[Fig. 71 Results of vibration response of No.l1
(@) z-axis (b) x-axis
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