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Control effects of thermal deformation by machine tool using
environmental characteristics of the factory
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Spindle unit L side _ .
\ Spindle unit R side

/ Tool post R side

Tool post L side

Bed
Fig. CNC lathe Fig. Structure of CNC lathe
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Splndle unit Temperature °C
Tool post I -
2.0

W Structure for circulating cooling water

Fig. Result of thermal conductivity analysis

Tool post  Spindle unit  Tool post .
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Radiator + Pump unit

Fig. Result of displacement analysis ( % 2000) 8
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Measurement environment: Factory floor area 5,670m?2 (135m x 42m)
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Fig. Measured temperature change of the factory environmental ~ Fig. Measurement point of temperature
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Spindle unit Spindle motor Spindle unit Spindle motor

Air heated by bed and motor

R | SR [

Air on the floor

Fig. Newly developed structure bed of cooling air system
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Table Specifications of CNC lathe

ltems Specifications
Ch.UCk 8 inch
Head SIZ€
stock Spindle Max spindle rotational speed
speed 4,000min-t
Tool post type Turret type
: 1,890W %< 2,190% X 2,400
Size
mm

Fig. CNC lathe XWT-8
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Fig. Temperature change value of measurement point
Mount part of Spindle unit

Point A 27.3°C
Point B 24.3°C

Point A 24.9°C
Point B 22.3°C
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(a)Without cooling air system (b)With cooling air system
Fig. Comparison of thermal analysis results with and without cooling air 14
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Work material: C3604BD ®40 X 70 (Cutting length 40mm)

Rough machining: spindle rotational speed 2,000min-1, cutting feed 0.2mm/rev, depth of cut 0.2mm
Finishing: spindle rotational speed 2,000min-t,cutting feed 0.05mm/rev, depth of cut 0.1mm

1 cycle time 60s

35

30 - \With cooling air system
% o5 - Without cooling air system M
S 20
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5 15
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s 10
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O el
S o P
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.10 10minutes stop 60minutes stop 20minutes stop

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00
Time

Fig. Measurement results of actual cutting
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Measurement environment:
Factory floor area 167m? (14.5m x 11.5m)
Air conditioning setting: 17:00 20°C the day before the test

Test day 9:0020° C — 12:0030° C
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FL+1200 26
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Air intake
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Floor surface

Fig. Measurement point of temperature 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

— FL+1800 Time k) 41200
—FL+200 (bed under) ---- Air intake
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Fig. Measured temperature change of the factory environmental 16
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_] i/'ﬂ E/EF_ BIF_FH%O)%HB r_ Measurement environment:

Factory floor area 167m? (14.5m x 11.5m)
Air conditioning setting: 30° C from 4 days before the test
Test day 9:00 25° C — 12:0020° C

FL+1800
*— FL 1,800mm

21 . \ FL 1,200mm FL 200mm(bed under)
+ LA
Rllall 26 ML | Floor surface

ot ' Y,
Air intake 21 Start processing

Floor surface 20 H
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19 FL 200mm A intake

Temperature °C
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Fig. Measurement point of temperature 18
7:00 800 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

Time
——FL 1.8m FL 1.2m ——FL 0.2m (bed under)
----- Air intake - Floor surface ——FL 0.2m

Fig. Measured temperature change of the factory environmental
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Fig. Structural model and measurement point
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Air flow 0.51m/s
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Fig. Measured temperature change of evaluation using structural model 20
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Fig. Relationship between Air flow and heat flux
Difference between surface temperature and environmental temperature (Point B) is 3°C
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