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Chatchawan Rojanaprateep 2012: A Dynamics Response Predicting of Two Axis Rotary
Table using Finite Element Method. Master of Engineering (Mechanical Engineering),
Major Field: Mechanical Engineering, Department of Mechanical Engineering. Thesis

Advisor: Assistant Professor Supasit Rodkwan, Ph.D 81 pages.

The two axis rotary tables are main component of five axis milling machine which are
installed to normal three axis milling machine. During machine operate, two axis rotary tables
will be moved follow with NC command and cutting force will acted two rotary table structure.
The importance behavior of two axis rotary table is dynamics response, which are required for
structural design. The objective of this research is two axis rotary table dynamic response,
deform distance, velocity and acceleration, predictions by non-linear finite element with Houbolt
method model. The proposed model is used to explain the dynamic behavior response of the
structure of two axis rotary table. The model verification is applied hammer and accelerometer
sensor. The maximum acceleration comparative result between finite element model and hammer
test error is 8.021% which is satisfied for prediction the dynamics response of two axis rotary

table.
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L X ¥ z
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L x Yy z

Tetrahedral Element :
1

Linear (4 nodes) Quadratic (10 nodes)
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Fo Fyayanual
Support bearing Al
Shaft Encoder A2
Main Shaft A3
Cover C-axis A4
Connector Flange AS
Right Support A6
Left Support A7
Adapter Shaft A-axis A8
Adapter Shaft A9
Interface Al0
Shaft A-axis All
Flange A-axis Al2
Table Al3
Needle bearing k13713024 Al4
Thrust bearing 90120 AlS5
Roller bearing 7325 Al6
Roller bearing 4914 Al7
Thrust bearing 110145 Al8
Needle bearing k10010830 Al19

y v o J ' L a o
Gﬂi"l\‘lW‘l«!'Jﬂﬁ N2 ‘ﬂ’JUJﬁ‘JJWUﬁﬁgﬁ’JN"BuﬂuLmﬂﬁﬂﬁﬂﬂu (Glue Contact)
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Al Support bearing A4,A15,A16
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ANuFuRUSHIVTaRANY

TydnpalFuay Forua o
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A2 Shaft Encoder A3,A15
A3 Main Shaft A2,A13, A15,A16,A17
A4 Cover C-axis A5,A11,A16,A17
AS Connector Flange A4,A9
A6 Right Support A10,A14
A7 Left Support Al2
A8 Adapter Shaft A-axis A9,A18
A9 Adapter Shaft A5,A8,A18,A19
Al0 Interface A6
All Shaft A-axis A4dA,14
Al2 Flange A-axis A7,A18,A19
Al3 Table A3
Al4 Needle bearing k13713024 AT7,Al1
AlS Thrust bearing 90120 Al1,A2,A3,A4,
Al6 Roller bearing 7325 Al1,A3,A4
Al7 Roller bearing 4914 A3,A4
Al8 Thrust bearing 110145 A8,A9,A12
Al19 Needle bearing k10010830 AS8,A12




MANUIN Y

' o s a 4
GﬂiNllﬁﬂﬂﬂ1fﬂ‘l/iuﬂﬁl‘W13GlJEN’Q‘ﬂﬂﬁﬂ!ﬁi%ﬂﬂﬁﬂﬂNﬁ@]ﬁ]ﬂﬁu@ﬂl%\iwaﬁ”lﬁ@ﬁ

73



H ' o J v o '
Gnﬁ"IQW‘H’Jﬂﬁ V1 AMNMHUARNISUDUFULED TV IIANITNL

74

MY
Dynamic Characteristics
mV/ms” 10+12/-8%
Voltage Sensitivity (@160Hz)
(mV/g) (100+10%)
Measuring Range (£pk) mV/ms~ 490(50)

Frequency Response

See typical amplitude response

Mounted Resonance Frequency kHz 32
Amplitude Response
Hz 1 to 10000
+10%(typical)
Residual Noise mg 0.2
MUY
Transverse Sensitivity % <5
Electrical Characteristics
Output Impedance (typical) ] 100
DC Output :at room temperature \'% 12+1
Bias Voltage In specified temp
v 8to 16
range
Power Supply mA 2t020
Start-up Time ] 1
Grounding Insulated base
Environmental Characteristics
°C -51 to +121
Temperature Range
°F -60 to +250
Humidity Hermetically
Max. Operational Shock (peak) g pk 5000
Base Strain Sensitivity Equiv. g/u strain 0.003
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Environmental Characteristics

Thermal Sensitivity Equiv. %/°C(%/°F) 0.35(0.19)
Thermal Shock Sensitivity g/°C 0.04
Physical Characteristics
Dimensions See outline drawing
Weight 0.87(0.3)
Case Material gram(oz.) Titanium
Connector 10-32 UNF
Mounting 10-32 UNF threaded hole
Mounting Torque Nm(lb.in.) 1.7(15)
M3 1IN V2 ammmuammzyesglnisiaiiausinizdulnsaaing
Tuaa 2302 N1y
Range,full scale Ibf(N) 50(220)
Sensitivity,typical mV/Ibf(mV/N) 100(22.7)
Maximum Force,typical 1f(N) 1000(4448)
Resonance Frequency kHz 50
Frequency Range,max kHz 8
Head Mass grams 100
Head Diameter inches(mm) 0.75(19)
Tuaa 2302 AL
Impact tip Diameter inches(mm) 0.25(6.4)
DC output Bias Vdc 9to 10
Output Impedance Ohms <100
Full Scale output v +5
Supply Voltage Vdc 18 to 24
Supply Current mA 2to 10
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Taaa 2302

YU
Temperature Range °F(°C) -67 to 257 (-55 to 125)
Overall Length in(mm) 8.76 (223)

Sensor Material
Handle Material

Connector

17-4 PH Stainless Steel
Fiberglass with rubber grip

BNC
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